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ABSTRACT
The f i r s t  o b je c t iv e  o f  t h i s  s tu d y  7/as to  m easure th e  e x te n t  
to  -which sc o re s  from  th e  Brown-Holtzman Survey o f S tudy  H abits and 
A t t i tu d e s  (SSHA) and th e  S te rn  In v e n to ry  o f B e lie f s  (SIB) when com­
b in ed  in  an o p tim a lly  w eigh ted  b a t t e r y  w ith  th e  Am erican C ouncil on 
E duca tion  P sy c h o lo g ic a l  Exam ination (ACE), in c re a s e d  th e  accu ra cy  
w ith  which academ ic achievem ent cou ld  be p r e d ic te d .  S tu d e n ts ' hono r- 
p o in t  r a t i o s  (HPR) were o b ta in e d  as th e  in d ic e s  o f  th e  academic 
ach ievem en t.
The f i r s t  experim en ta l sample (Sample 1) was composed o f  200 
male freshm en a t  L o u is ia n a  S ta te  U n iv e rs i ty . S co res o f  th e  ACE,
SSHA, and SIB w ere employed as  independen t v a r i a b le s .  To c ro s s -  
v a l id a te  th e  r e s u l t s  o b ta in e d  in  Sample 1 , th e  same d a ta  were o b ta in e d , 
v fo r  a n o th e r  100 m ale freshm en a t  th e  u n iv e r s i ty  (Sample 2 ) ;
The com bination  o f v a r ia b le s  y ie ld in g  th e  h ig h e s t  m u ltip le  
c o r r e la t io n  gave an R o f  .6 8 . A shrunken R of .65 7/as o b ta in ed  a s  
a  r e s u l t  o f  c r o s s - v a l id a t io n .  The ACE, th e  SSHA, and th e  SIB accounted  
f o r  1? p e r  c e n t ,  20 p e r  c e n t ,  and 8 p e r  c e n t o f th e  v a ria n c e  in  th e  
HPR r e s p e c t iv e ly ,  w h ile  a  w eigh ted  com bination  o f th e  th re e  v a r ia b le s  
accoun ted  f o r  b l  p e r  c e n t .
The second  o b je c t iv e  o f  t h i s  s tu d y  was to  de te rm ine  to  w hat 
e x te n t  a  p e r s o n a l i ty  v a r ia b le  ( s te re o p a th s  v s . n o n -s te re o p a th s )  a s  
m easured by  th e  SIB was r e l a t e d  to  th e  academic achievem ent as  meas­
u red  by  th e  HPR. The h y p o th e s is  in  q u e s tio n  was t h a t  th e  academ ic
. . . v i
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achievem ent o f  n o n -s te re o p a th s  would be s ig n i f i c a n t l y  s u p e r io r  to  
t h a t  o f  s te re o p a th s  when matched on AOE s c o re s .  For t h i s  pu rpose ,
25 p a i r s  o f s te re o p a th s  and n o n -3 te reo p a th s  w ith  com parable s c h o la s t i c  
a p t i tu d e  (Sample 3) were s e le c te d  from  th e  t o t a l  sample o f 300 sub­
j e c t s .  The d if f e re n c e  between th e  means o f  th e  HPRs o f th e  two groups 
was .28  in  f a v o r  o f  th e  n o n -s te re o p a th  g roup . The o b ta in e d  s t a t i s t i c s  
was s ig n i f i c a n t  j u s t  beyond th e  5 p e r  ce n t l e v e l  o f  co n fid e n ce , which 
appeared  to  confirm  th e  h y p o th e s is .
The s tu d y  in d ic a te s  t h a t  such n o n - in te l l e c tu a l  f a c to r s  as 
s tu d y  h a b i t s ,  m o tiv a tio n , and p e r s o n a l i ty  as  w e ll  a s  academ ic a p t i ­
tu d e  ap p ears  to  p la y  s ig n i f i c a n t  r o le s  in  d e te rm in in g  c o lle g e  g ra d e s . 
F u r th e r  r e s e a rc h  i s  needed to  con firm  th e  s ta te m e n t and to  de te rm ine  
th e  e x te n t  t o  which n o n - in te l l e c tu a l  f a c to r s  c o n tr ib u te  to  s c h o la s t ic  
ach ievem en t.
v i i
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CHAPTER I
INTRODUCTION
The n in e te e n th -c e n tu ry  em phasis on p o s it iv is m , on determ in ism , 
and on s c i e n t i f i c  r ig o r  le d  te a c h e rs  i n  e a r ly  tw e n tie th -c e n tu ry  
American c o lle g e s  and u n iv e r s i t i e s  to  a tten ro t th e  im p o ss ib le , o f  
t r y in g  to  a f f e c t  th e  i n t e l l e c t  o f  s tu d e n ts  w ith o u t re fe re n c e  to  t h e i r  
n o n -c o g n itiv e  b e in g . S tu d en ts  i n  c o lle g e s  and u n iv e r s i t i e s  were 
expected  to  a c q u ire  w hatever knowledge to  which th e y  were exposed .
The assumed concom itan t, th e  a c q u is i t io n  o f  s k i l l  i n  rea so n in g  
a b i l i t y ,  was accep ted  w ith o u t q u e s tio n . Beyond th e  a c q u is i t io n  
o f  knowledge and th e  developm ent o f  i n t e l l e c t u a l  a d r o i tn e s s ,  c o lle g e  
te a c h in g  assumed no r e s p o n s i b i l i t i e s .  P a r a l l e l  w ith  t h i s  t re n d , 
s tu d e n ts  o f  e d u ca tio n  and psycho logy  have shown c o n tin u in g  i n t e r e s t s  
i n  th e  p r e d ic t io n  o f  academic a c h ie v sn en t by u s in g  t e s t s  o f  a b i l i t y  
and c a p a c i ty  as th e  p r e d ic to r s .
The im pact on e d u c a tio n a l th in k in g  o f  John Dewey, T horndike, 
th e  G e s ta l t  sch o o l o f psycho logy , and p ro g re s s iv e  e d u c a tio n  has 
s tim u la te d  a tendency  to  r e j e c t  such r e s t r i c t e d  concep t o f  e d u c a tio n . 
S tu d e n ts  a re  now presumed to  e n te r  sch o o l com plete w ith  b o d ie s , 
good and bad h a b i t s ,  a t t i t u d e s ,  and p r in c ip le s  o f  b e h a v io r , a l l  . 
i n te r a c t in g  to  form  th e  e n t i t y  which i s  to  be ed u ca ted . I t  i s  t r u e  
t h a t  t h i s  concern  f o r  a l l  a s p e c ts  o f th e  human organism  h as  been 
more m a n ife s t in  th e  k in d e rg a r te n  and e lem en ta ry  sch o o ls  th a n  i n  
h ig h e r  e d u c a tio n . High sc h o o ls  and c o lle g e s  have been much slow er
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in  r e a l i z i n g  t h a t  th e  organism s in h a b i t in g  t h e i r  c lassroom s a re  
n o t b o d i le s s  i n t e l l e c t s  to  be molded in  th e  images of t h e i r  m en to rs . 
W ith th e  em phasis upon th e  t o t a l i t y  o f a  s tu d e n t 's  p e r s o n a l i ty ,  
th e re  h a s  been a  growing r e a l i z a t i o n  th a t  o th e r ,  n o n - in te l le c tu a l  
f a c to r s  such as s tu d y  h a b i t s ,  m o tiv a tio n , and p e r s o n a l i ty  must be 
accoun ted  f o r  i f  th e  m argin o f  e r r o r  in  th e  p r e d ic t io n  o f  academic 
achievem ent i s  to  be a p p re c ia b ly  d im in ish ed .
I .  REVIEW OF THE LITERATURE 
I n te l l i g e n c e  and Academic Achievem ent. Much r e s e a rc h  has 
been done to  de te rm ine  th e  r e l a t io n s h ip  betw een g rades and i n t e l l i ­
gence t e s t s .  I n  g e n e ra l ,  c o e f f ic i e n t s  o f c o r r e la t io n  o b ta in e d  
betw een in te l l ig e n c e  t e s t  sc o re s  and g rades in  h ig h  schoo l range 
ap p ro x im ate ly  from  .30  to  .8 0 , and in  c o lle g e  from  .20 to  .7 0 , th e  
modal r ' s  b e ing  ,U0 and .$0  in  th e  form er and between .30  and .f>0 
in  th e  l a t t e r . -  The r e l a t io n s h ip  in  c o lle g e s  seems low er th an  i n  h igh  
sch o o ls  p ro b ab ly  because th e  s e le c t io n  p ro ced u res  in  c o lle g e s  c u t 
down th e  range o f  a b i l i t y  i n  t h e i r  p o p u la tio n , and t h i s  in  tu rn  tends 
to  make th e  c o r r e la t io n  c o e f f ic i e n t s  sh rin k  a r t i f i c i a l l y .
M acPhail found t h a t  th e  c o r r e la t io n s  between in te l l ig e n c e  
and c o lle g e  academic marks r e p o r te d  p rev io u s  to  192k v a r ie d  from 
.13 to  .7 1 ; and th e  c e n t r a l  tendency  of t h i s  ra n g e , from  ,h0 to  .L 5 .
^■Donald E. S uper, A p p ra is in g  V o ca tio n a l F i tn e s s  (New York: 
H arper & B ro th e rs , 19 k 9 ), p .  $0 .
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3Only a  few c o e f f ic i e n t s  o f th e  many c o r r e la t io n s  re p o r te d  were below 
.30 and o n ly  s ix  were .60  o r  h ig h e r .^  The ran g e  re p o r te d  by Terman 
was somewhat h ig h e r—from  ,29 to  .83
The r e la t io n s h ip  o f i n te l l i g e n c e  t e s t  s c o re s  to  e d u c a tio n a l 
achievem ent has  been dem onstra ted  in  one o th e r  ty p e  o f s tu d y , in  
which a  g e n e tic  approach has r e l a te d  in te l l ig e n c e  to  amount o f edu­
c a t io n  o b ta in e d . Term an's lo n g -te rm  s tu d ie s  o f  g i f t e d  p e rso n s , 
begun in  1922 and re p o r te d  in  two fo llo w -u p s , p ro v id e  th e  d a ta  w hich 
dem onstra ted  th e  im portance o f  in te l l ig e n c e  in  com pleting  an edu­
c a tio n .^ *  ^ Almost a l l  o f  h i s  group o f  1300 c h i ld r e n  w ith  I . Q . 's  
o f  more th a n  lUO g rad u a ted  from  c o lle g e .
Using th e  O tis  S e lf-A d m in is te r in g  T e s ts  o f  M ental A b i l i ty ,  
H artson  found c o r r e la t io n  w ith  s c h o la rsh ip  o f ,56 t o  .58 i n  c o lle g e ,
2Andrew H. M acPhail, The I n te l l ig e n c e  o f  C o lleg e  S tu d en ts  
(B a ltim o re : Warwick and l o r k ,  I n c . ,  192a), p .  YfE~.
^Lewis M. Terman, " I n te l l ig e n c e  T e s ts  in  C o lleges and U niver­
s i t i e s , ” S choo l and S o c ie ty , 13:U8l-l*9U, 1921.
^L. M. Terman and M. Oden, "The S ig n if ic a n c e  o f D e v ia te s . I I .  
S ta tu s  o f  C a l i f o r n ia  G if te d  Group a f t e r  16 y e a r s ,"  Yearbook, N a tio n a l 
S o c ie ty  f o r  th e  S tudy o f  E ducation , 39:67-7 ii, 19J|0.
t
^L. M. Terman and M. Oden, "The S ig n if ic a n c e  o f  D e v ia te s . I I I .  
C o r re la te s  o f  A dult Achievement in  C a l i f o r n ia  G if te d  G roup," Y ear­
book, N a tio n a l S o c ie ty  f o r  th e  Study o f  E ducation , 3 9 :7U-89 , l9U(5.
^L. D. H artso n , ." In flu e n c e  o f  Level o f  M o tiv a tio n  on th e  
V a l id i ty  o f  I n te l l ig e n c e  T e s ts ,"  E d u ca tio n a l and P sy c h o lo g ic a l 
M easurement, 5 :273 -263 , 19lt5.
- ^L. D. H a r ts o n ,'a n d  A. J .  Sprow, "Value o f I n te l l ig e n c e  Quo­
t i e n t s  O btained  in  Secondary School f o r  P re d ic t in g  C ollege S c h o la rs h ip , 
E d u ca tio n a l and P sy c h o lo g ic a l Measurement, 1 :387-398 , 19Ul.
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u■while M il le r  found a c o r r e la t io n  o f ,69 w ith  h ig h  sch o o l g ra d e 3 .8
More r e c e n t ly ,  th e  American C ouncil on E ducation  P sy c h o lo g ic a l 
Exam ination (ACE) has been e x te n s iv e ly  used  in  a  number o f  c o lle g e s  
to  determ ine th e  r e la t io n s h ip  w ith  achievem ent, academic p r e d ic t io n  
b e ing  th e  purpose o f th e  t e s t s . S tu d ie s  from  v a rio u s  e a r l i e r  e d i t io n s  
y ie ld e d  v a l i d i t y  c o e f f ic i e n t s  rang ing  from  .17 to  .81  f o r  g ra d e -p o in t 
averages^  and from  .3U to  .60  w ith  freshm en m a r k s . ^  Modal 
c o r r e la t io n s  w ith  f i r s t  sem este r g rades a re  abou t .US f o r  en g in eers  
and .50 f o r  a r t  s tu d e n ts .  For g rades over fo u r  y e a rs  th e  c o rre ­
l a t io n s  a re  ,U 5. The e x te n s iv e  work such as t h i s ,  combined w ith  
T h u rs to n e 's  f a c t o r  analysis^ -8 le d  to  th e  use  o f q u a n t i ta t iv e  (Q) 
and l i n g u i s t i c  (L) s c o re s  in  more r e c e n t  e d i t io n s .  I n  t h i s  co n n ec tio n , 
M acP h ail 's  s tu d y  suggested  t h a t  L s c o re s  were as s a t i s f a c to r y  as 
Q s c o re s  f o r  p re d ic t in g  su c ce ss  in  m athem atica l and s c i e n t i f i c
•7. S . M il le r ,  " V a r ia tio n  and S ig n if ic a n c e  o f I n te l l ig e n c e  
Q u o tien ts  o b ta in e d  from  Group T e s ts ,"  J o u rn a l  o f E d u ca tio n a l Psychology 
15:360, 1921*.
^ J .  R. G erb e ric h , " V a lid a tio n  o f a  State-Y .'ide E d u ca tio n a l 
Guidance Program  f o r  H igh-School S e n io rs ,"  School and S o c ie ty , 3h:
* 606-610, 1931.
McGehee, " P re d ic t io n  o f D i f f e r e n t i a l  Achievement i n  a 
T ech n o lo g ica l C o lle g e ,"  J o u rn a l  o f  A pplied  Psychology, 2 7 :8 8 -9 2 , 191*3.
13W. McGehee, "Freshman Grades and th e  American C ouncil Psycho­
lo g ic a l  E xam ina tions ,"  School and S o c ie ty , i*7s222—22ii, 1938.
JO '
M. C. R igg, " R e la tio n  o f C o llege  Achievement T es ts  to  Grades 
and to  I n te l l i g e n c e ,"  J o u rn a l  o f E d u ca tio n a l Psychology, 30:397-1*00, 
3-939.
L . and T. G. Ih u rs to n e , and D. C. A dkins, "The 1938 
P sy c h o lo g ic a l E xam ina tion ,"  E d u c a tio n a l Record, 20:263-300, 1939.
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c o u rse s , and perhaps s l i g h t ly  more s a t i s f a c to r y  f o r  p re d ic t in g  
achievem ent in  some l in g u i s t i c  and v e rb a l c o u r s e s . ^  Hence, i t  
seems t h a t  th e  u se  o f  L and Q sc o re s  f o r  th e  d i f f e r e n t i a l  p r e d ic t io n  
in  c o lle g e  c o u rse s  must be c a u tio n e d .
More re c e n t  s tu d ie s  on th e  r e la t io n s h ip  between th e  ACE and 
g rades suggested  th e  g e n e ra l a p p l i c a b i l i t y  o f  th e  co n c lu s io n s  drawn 
from  th e  e a r l i e r  s tu d ie s  m entioned above. Webb's s tu d y  re v e a le d  
a  c o r r e la t io n  o f  .55  between g rad es  and th e  ACE sc o re s  f o r  th e  1951 
freshm an c la s s  a t  Emory U n i v e r s i t y ,^  w h ile  v a l i d i t y  c o e f f ic i e n t s  
ran g in g  from  .32 t o  .1*9 were o b ta in e d  by  H oerres .16  j n a  s tu d y  
made by  Kim, th e  c o e f f ic i e n t  o f  c o r r e la t io n  betw een g rad es  and ACE 
sc o re s  was .39  f o r  one hundred s tu d e n ts  of L o u is ia n a  S ta te  University.17 
In  summary, i t  may be concluded  th a t  th e  r e l a t io n s h ip  betw een 
i n te l l ig e n c e  and g rad es  i s  h igh  enough to  make them u s e fu l  in  s tu d y ­
ing  g ro u p s, b u t th e  m argin o f e r r o r  when working w ith  in d iv id u a l  
s tu d e n ts  i s  so g r e a t  as to  make th e  counselo r o r 'a d m iss io n s  o f f i c e r  
g iv e  c o n s id e ra b le  w eigh t to  o th e r  in d ic e s .  These may in c lu d e  h ig h
■^ *A. H. M acPhail, "Q and L Scores on th e  A .C .E. P sy c h o lo g ic a l 
E xam ina tions ,"  School and S o c ie ty ,  56:21*8-251, 19l*2.
^Sam  C. Webb, and John N. M cCall, " P re d ic to r s  o f  Freshman 
Grades in  a  S ou thern  U n iv e rs i ty ,"  E du ca tio n a l and P sy c h o lo g ic a l 
Measurement, 13:660-661*, 1953.
l^ U ary  Ann H o erre s , " P re d ic tiv e  Value o f th e  A .C .E .,"
J o u rn a l o f  H igher E d u ca tio n , 2l*: 1*32-1*33, 1953.
17
Ki S . Kim, "The Use o f . t h e  ACE and th e  R evised  Famous S ay ings 
T e s t in  th e  P re d ic t io n  o f  Academic Achievement" (u n p u b lish ed  M a s te r 's  
t h e s i s ,  L o u is ia n a  S ta te  U n iv e rs i ty , Baton Rouge, L o u is ia n a , 1955), p .  12
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6schoo l m arks, fam ily  e d u c a tio n a l achievem ent (a s  an in d ic a to r  of 
v n a t h i s  in tim a te  s o c ia l  group ex p e c ts  o f h im ), s tudy  h a b i t s ,  m oti­
v a t io n , and p e r s o n a l i ty  a d ju s tm e n t. Few o f  th e s e ,  each ta k e n  by 
i t s e l f ,  a r e  any more v a l id  th an  th e  sc o re  o f  a  good in te l l ig e n c e  t e s t  
f o r  p r e d ic t in g  c o lle g e  m arks, b u t ,  ta k e n  to g e th e r ,  th ey  y i e ld  a 
b e t t e r  p r e d ic t io n  th a n  any s in g le  i n d e x . 19
S tudy  H a b its ,  M o tiv a tio n , and Academic A chievem ent. The s tro n g  
i n t e r e s t  o f  e d u c a to rs  i n  th e  r o le  o f  s tu d y  h a b i ts  and m o tiv a tio n  in  
d e te rm in in g  academ ic su ccess  i s  m an ife s ted  in  th e  p u b l ic a t io n  o f 
numerous h o w -to -s tu ay  manuals in  r e c e n t  y e a r s .  A number o f  r u le s  
found i n  th e s e  books, however, have o f te n  lack ed  adequate  s c i e n t i f i c  
s u p p o r t .  Laycock and R u s s e l l , 20 i n an a ly z in g  t h i r t y - e i g h t  how -to- 
s tu d y  m anuals p u b lish e d  between 1926 and 1939, com piled a  l i s t  o f  
th r e e  hundred and t h i r t e e n  item s t h a t  were m entioned fo u r  o r  more 
tim es i n  th e  v a r io u s  m anuals. E xam ination o f  th e  in d iv id u a l  item s 
re v e a le d  t h a t  th e r e  was d i r e c t  d isag reem en t in  some a re a s  as  to  th e  
b e s t  te c h n iq u e s  to  use i n  s tu d y in g . In  an  in v e s t ig a t io n  o f  1250 
sch o o l c h i ld r e n ,  C uff d isc o v e red  t h a t  many o f  th e  s e v e n ty - f iv e  most 
commonly recomnended p r in c ip le s  o f  s tu d y  were r e p o r te d ly  b e in g  fo llow ed
T ft
A. I .  B ryan, " I n t e l l ig e n c e ,  G rades, and P e r s o n a l i ty  o f A rt 
School Freshm en," J o u rn a l  o f  E d u c a tio n a l P sycho logy , 33:50-61*, 191*2.
19
R. S tra n g , P e rso n a l Development and Guidance i n  C o lleg e  and 
Secondary  S chool (New York: H arper & B ro th e rs , 193U), p .d 6 .
20 , 'S . R. Laycock and D. H. R u sse l, "An A n a ly s iso f  T h ir ty -E ig h t-
H ow -to-S tudy M anuals,"  S chool Review, 1*9:370-379, 19l*l.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
more e x a c t ly  by th e  i n f e r io r  th a n  by th e  s u p e r io r  students .2 -*- Al­
though such r e s u l t s  may be due in  p a r t  to  in a c c u ra te  r e p o r tin g  by th e  
s tu d e n ts  o f t h e i r  s tu d y  h a b i t s ,  th e  u rg en t need f o r  sound e m p ir ic a l 
in v e s t ig a t io n s  o f  th e  work methods adop ted  by good and poor s tu d e n ts  
i s  r e a d i ly  a p p a re n t.
S e v e ra l s tu d y -h a b its  q u e s tio n n a ire s  have been p u b lish e d  d u rin g  
th e  p a s t  tw enty  y e a rs  which have been based  upon a n a ly se s  o f th e  
resp o n ses  o f good and poor s tu d e n ts ,  b u t few th u s  f a r  have shown 
any a p p re c ia b le  c o r r e la t io n  w ith  g rad es  i n  sc h o o l.
I n  1933, Wrenn p u b lish e d  one o f th e  f i r s t  s tu d y -h a b its  in ­
v e n t o r i e s . ^  Hi3 f i n a l  s e le c t io n  o f  s ta te m e n ts  was based  upon an 
item  a n a ly s is  o f  th e  resp o n ses  to  a check l i s t  o f  s tu d y  h a b its  made 
by  h ig h  and low s c h o la rsh ip  groups matched f o r  such im p o rta n t v a r i ­
a b le s  a s  in te l l i g e n c e  and m ajor f i e l d  o f s tu d y . In  s p i t e  o f th e  
e m p ir ic a l b a s is  fo rW re n n 's  S tu d y -H ab its  In v e n to ry , subsequen t v a l id ­
i t y  s tu d ie s  by R e e d e r^  and G o rd o n ^  in d ic a te  t h a t  on ly  a s l i g h t  
r e l a t io n s h ip  e x is te d  betw een s c o re s  on th e  in v e n to ry  and s c h o la s t ic  
s u c c e s s . A l a t e r  i t a n  a n a ly s is  o f  the  S tu d y -H ab its  In v en to ry  by
2% . B. C u ff, "S tudy  H a b its  in  G rades Four to  Twelve,"
Jo u rn a l o f  E d u c a tio n a l P sychology, 28 :295-301 , 1937.
pO
C. G. Yfrenn and R. B. McKeown, Manual o f D ire c tio n s  f o r  
S tu d y -H ab its  In v e n to ry  (S ta n fo rd : S ta n fo rd  U n iv e rs i ty  P re s s ,  1933)
23C. YT. R eeder, "S tudy  H a b its ,"  School and S o c ie ty , 1:2:1:13- 
1:15, 1935.
2^H. P . Gordon, "S tudy  H ab it In v e n to ry  S cores and S c h o la rs h ip , 
J o u rn a l  o f A pp lied  Psychology, 25 :101-107, 191*1.
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Wrenn and Humber,25 u s in g  th e  same methods as  wrenn, prompted a 
r e v is io n  o f  th e  o r ig in a l  in v e n to ry , th e  v a l i d i t y  o f  which has y e t  
to  be  co n v in c in g ly  dem onstra ted .
A s e l f - r a t i n g  s c a le  c o n s is t in g  o f f i f t y - s i x  s ta te m e n ts  was 
assem bled by Locke and a d m in is te re d  to  e ig h t  groups o f c o lle g e  s tu ­
d e n ts  w ith  o n ly  f a i r  s u c c e s s . 26 C o rre la tio n s  betw een sc o re s  on 
Locke*s S tu d en t S k i l l s  In v e n to ry  and one-sem ester g rade  ranged  from 
-  .07 to  .39  w ith  a  median v a lu e  o f .28 , o n ly  s l i g h t l y  h ig h e r  th an  
th e  c o r r e la t io n s  r e p o r te d  f o r  Wrenn*s in v e n to ry . S im ila r  low  b u t 
s t a t i s t i c a l l y  s ig n i f ic a n t  r e la t io n s h ip s  betw een sc o re s  on in v e n to r ie s  
o f s tu d y  h a b its  and m easures o f s c h o la s t ic  su ccess  have been re p o r te d  
by Brooks and H eston , ^  S c h le s s e r  and Y o u n g , 26 and M ichael and R e e d e r . 29 
Even l e s s  p rom ising  have been th e  s tu d ie s  by E u ric h ,5 0  Brown,61
2 ? c . Q. Wrenn and W. J .  Humber, **Study H ab its  A sso c ia te d  w ith  
High and Low S ch o larsh iD ,"  Jo u rn a l  o f E d u ca tio n a l Psychology, 32:611- 
6 l6 ,  19U1.
26n . M. Locke, "The S tu d en t S k i l l s  In v e n to ry : A S tudy  H ab its  
T e s t ,"  J o u rn a l  o f A pp lied  Psychology, 2U: 1:93-501:, 19U0.
27p. d . Brooks and J .  C. H eston, "The V a l id i ty  o f  Item s in  a  
S tudy H a b its  In v e n to ry ,"  Jo u rn a l  o f  E d u ca tio n a l P sychology, 36 :257- 
270, 191:5.
2®g . M. S c h le s s e r  and C. W. Young, "S tudy and Work H a b its ,"  
School Review,  53 :85 -89 , 191:5.
^ f f .  B. M ichael and D. E . R eeder, "The Development and V a lid a ­
t io n  o f  a  P re lim in a ry  Form o f  S tudy -H ab its  In v e n to ry ,"  E d u c a tio n a l 
and P sy c h o lo g ic a l Measurement, 12;236—21:7, 1952.
' 3^A. C. E u ric h , "An A n a ly s is  o f  S e lf -R a tin g s  on S tu d io u sn ess  
T r a i t s , "  Jo u rn a l o f  A pplied  Psychology, U ::577-591 , 1930.
31C. W. Brown, "The S tudy H abits o f  F a i l in g  and S u c c e ss fu l 
S tu d en ts  i n  C o lleg e ,"  J o u rn a l  o f  E xperim en ta l E d u ca tio n , 9 :2 0 5 -8 , 19U1.
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9and S c h u ltz , e t  a l . 3^
On th e  o th e r  hand, some o f th e se  s tu d ie s  have suggested  th a t  
th e  degree  o f  s te a d y , h ig h ly  m o tivated  e f f o r t  p u t f o r th  by th e  s tu d e n t  
and h i s  a t t i t u d e s  tow ard schoo l work, r a th e r  th an  th e  p u re ly  m echanical 
p ro ced u res  o f  s tu d y in g , m ight be o f  c o n s id e rab le  im p o rtan ce . In  a 
th re e -y e a r  c l i n i c a l  s tu d y  o f g i r l s  a t  Sarah  Lawrence C o lleg e , T iebou t 
concluded t h a t  th e  p resence  o f a l a z y  s tu d e n t "syndrome" was c h a ra c te ­
r i s t i c  o f s tu d e n ts  whose s c h o la s t ic  rec o rd s  were p o o re r  th a n  a p t i tu d e  
t e s t  sc o re s  would p r e d i c t .3 3 T his c o n s is te d  m ain ly  o f  fo u r  p e r s o n a l i ty  
c h a r a c te r i s t i c s :  (1 ) a need to  r e l y  upon s tro n g  and im m ediate m otiva­
t io n s  to  s t a r t  s tu d y in g , (2) a  tendency  to  have i n t e r e s t s  o f  t r a n s i t o r y  
n a tu re ,  (3 ) a  ten d en cy  to  be governed by s tro n g  h e d o n is t ic  p r in c ip le s ,  
and (U) a  d e e p -se a te d  problem  in  le a r n in g . O ther s ig n i f i c a n t  ch arac ­
t e r i s t i c s  o f  th e  poor s tu d e n t as  n o ted  by T iebout were a  s u p e r f i c i a l  
and h ap h azard ly  d iso rg a n iz e d  q u a l i ty  pervad ing  w r i t t e n  work, a  ten d en cy  
t o  g lo s s  over f a i l u r e s ,  to  r a t i o n a l i z e  poor achievem ent, to  p ro c ra s ­
t i n a t e  and y e t  show c o n tin u a l  optim ism  about changing f o r  th e  b e t t e r .
O th e r, l e s s  sy s te m a tic , in v e s t ig a t io n s  by Symonds^k and Mathews
3 D. G. S c h u ltz  and R. C. M yers, " P re d ic tin g  Academic A chieve­
ment w ith  a  New A t t i t u d e - I n te r e s t  Q u e s t io n n a ire - I ,"  E d u c a tio n a l and 
P sy c h o lo g ic a l M easurement, 10:65U-663, 1950.
33H. M. T ie b o u t, "The Misnamed Lazy S tu d e n t,"  E d u c a tio n a l 
R ecord, 2l*: 113-129, 191*3.
3^P. M. Symonds, "Methods o f  I n v e s t ig a t io n  o f S tudy H a b it,"  
School and S o c ie ty , 26:11:5-152, 1926.
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and Toepher3-’ l ik e w ise  su g g e s t t h a t  th e  d if f e re n c e  betw een good and 
poor s tu d e n ts  o f  com parable i n te l l ig e n c e  i s  m ainly one of a t t i t u d e ,  
p r e d is p o s i t io n ,  and m o tiv a tio n , r a th e r  th a n  o f  p ro fe s se d  s tu d y  h a b i t s .
A f u r th e r  c o n firm a tio n  o f  t h i s  h y p o th es is  i s  a s tu d y  made by 
Brown and Holtzman in  which a  s tu d y - a t t i tu d e s  q u e s tio n n a ire  was con­
s t r u c te d  on th e  b a s is  o f  th e  h y p o th e s is  th a t  a s tu d e n t 's  a t t i t u d e  and 
m o tiv a tio n  as w e ll  as h is  s tu d y  h a b i ts  p e r se  would s ig n i f ic a n t ly  
determ ine  h i s  l e v e l  o f  academ ic achievement.3^ From group d is c u s s io n s  
w ith  c o lle g e  freshm en, e x is t in g  in v e n to r ie s  on s tudy  h a b i t s ,  s tu d ie s  
u sing  o b s e rv a tio n a l and in te rv ie w  tech n iq u es  to  d i f f e r e n t i a t e  good 
and poor s tu d e n ts ,  and r e p o r ts  on r e l a te d  experim ents in  th e  f i e l d  o f 
le a rn in g , th e  o r ig in a l  q u e s tio n n a ire  was p re p a re d , which was r e f in e d  
f u r th e r  by item  a n a ly s is  te c h n iq u e . Subsequent v a l id a t io n  o f  th e  
q u e s tio n n a ire  haB; a t t e s t e d  to  th e  f r u i t f u l n e s s  o f th e  h y p o th e s is .37 j 36
P e r s o n a l i ty  and Academic Achievem ent. The measurement of
3*C. 0 . Mathews and Nora T oepfer, "Comparison o f  P r in c ip le s  
and P r a c t ic e s  o f  S tudy ,"  School Review, Itii: lQlr—192 , 1936.
3677. H. Holtzm an, 17. F . Brown, and 71. G. F a rq u h ar, "The Survey 
o f  S tudy  H ab its  and A t t i tu d e s :  A New In s tru m en t f o r  th e  P re d ic t io n  o f  
S c h o la s t ic  S u c c e ss ,"  E d u c a tio n a l and P sy c h o lo g ic a l M easurement, l it :  
726-732, 1 9 5 b . -------------------------------------------------------------------“
37I b i d .
3®W. F . Brown, C. M cGuire, and 7/. H. Holtzman, "M o tiv a tio n a l 
O r ie n ta tio n s  and S c h o la s t ic  A chievem ent," American P s y c h o lo g is t , 8;
353, 1955 . ----------------------------- ' —
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p e r s o n a l i ty  f a c to r s  f o r  p re d ic t in g  s c h o la s t ic  achievem ent has proved 
to  be a d i f f i c u l t  t a s k .  S tag n er found on ly  a n e g l ig ib le  r e la t io n s h ip  
in  g e n e ra l between p e r s o n a l i ty  t e s t  and grade averages a lth o u g h  th e r e  
was a s l i g h t  tendency  f o r  s tu d e n ts  w ith  h ig h e r  sc o re s  on th e  i n t r o ­
v e rs io n , dom inance, and s e l f - s u f f i c ie n c y  s e c t io n s  o f th e  B e rn re u te r  
P e r s o n a l i ty  In v e n to ry  t o  o b ta in  h ig h e r  g rade  averages th a n  th o se  w ith  
lo n e r  s c o r e s .39 The B e rn re u te r  P e r s o n a l i ty  In v en to ry  was a ls o  used  
by Nemzek, who d id  n o t f in d  any s ig n i f ic a n t  r e l a t io n s h ip  w ith  te a c h e r s ' 
g ra d e s .^0 A rev iew  by  H a rris  su g g ested  th a t  m o tiv a tio n  was th e  most 
im p o rtan t n o n - in te l l e c tu a l  f a c t o r  o f  c o lle g e  a c h ie v e m e n t .^  A ccording 
to  H a r r is ,  o th e r  im p o rta n t f a c to r s  in c lu d e d  p e rs o n a l, s o c i a l ,  and 
economic c h a r a c t e r i s t i c s .  G r i f f i t h s  o b ta in ed  no s ig n i f i c a n t  r e s u l t s  
in  a  s tu d y  o f c o lle g e  s tu d e n ts  com paring h o n o r-p o in t r a t i o  w ith  B e ll  
A djustm ent In v e n to ry  s c o r e s . ^ 2 , A djustm ent In v e n to ry  s c o re s  o f men w ith  
b r i l l i a n t  academic re c o rd s  were n o t s ig n i f i c a n t l y  d i f f e r e n t  from th o se  
o f men on p ro b a tio n s  men w ith  u n s a t i s f a c to r y  B e ll  sc o re s  had grade 
averages which d id  n o t d i f f e r  s ig n i f i c a n t l y  from  th o se  w ith  good 
a d ju s tm e n t, w h ile  men c la s s e d  as  v e ry  u n s a t i s f a c to r y  on e i t h e r  the  
h e a lth  o r  em otional ad ju stm en t su b sc a le  had g rade  averages which d id
•^R . S ta g n e r , "The R e la tio n  o f P e r s o n a l i ty  to  Academic A p titu d e  
and A chievem ent," J o u rn a l  o f E d u c a tio n a l R esearch , 26:61*8-660, 1933.
^ C .  L . Nemzek, "The Value o f  th e  B e rn re u te r  P e r s o n a l i ty  Inven­
to ry  f o r  Academic S u c c e ss ,"  J o u rn a l  o f A pplied  Psycho logy , 22:576, 1938
 ^  B . H a r r i s ,  " F a c to rs  A ffe c tin g  C o llege  G rades: A Review o f
th e  L i t e r a tu r e ,  1930-1937,'' P sy c h o lo g ic a l B u l l e t in , 37 :125-166, 191*0.
1*2 • '
G. R. G r i f f i t h s ,  "The R e la tio n sh ip  betw een Academic Success 
and P e r s o n a l i ty ,"  J o u rn a l  o f  A pp lied  Psychology, 29 :360-367 , 19l*5.
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not significantly differ from men classed as excellent on the 
corresponding scale.
The Minnesota Multiphasic Personality Inventory (MMPI) has 
also been studied in regard to academic achievement. Altus analyzed 
the MMPI to see if the items could discriminate an over-achieving 
vs. an under-achieving group (twenty-five in each), selected by 
means of discrepancies between standard scores on a measure of verbal 
aptitude and an achievement test in psychology. 3^ Sixty discrimi­
nating items were found which Altus felt revealed trends of immaturity, 
femininity, and social extroversion for the under-achiever. On the 
MMPI scales, the only significant mean difference was on Ma, (the : 
Hypomania Scale), where under-achievers were higher. The correla­
tion of the 60 itens with a composite criterion of four psychology 
tests was .39 in the original class from which the criterion groups 
were drawnj the correlation with the measure of verbal aptitude was 
.15. A later analysis of the 60 items in regard to honor-point ratio, 
using an upper-lower quartile method, produced a subset of 26 items 
which significantly discriminated grade average. These 26 items 
correlated .IiO with the psychology criterion, but showed an increased 
r of .21  with verbal aptitude. The 26 items also correlated .39 with 
honor-point ratio, whereas the original 60 had yielded an R of .2 3 . 
Altus suggested that these findings be considered with some reser-
..! ff. D. A l tu s ,  "A C o lleg e  A chiever and N on-Achiever S c a le  f o r  
th e  M innesota M u ltip h a s ic  P e r s o n a l i ty  In v e n to ry ,"  J o u rn a l  o f  A pp lied  
P sychology, 32:385-397, 19l|8.
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n o t s i g n i f i c a n t l y  d i f f e r  from  men c la s s e d  as e x c e l le n t  on th e  
co rresp o n d in g  s c a le .
The M innesota M u ltip h as ic  P e r s o n a l i ty  In v e n to ry  (MMPI) has 
a ls o  been s tu d ie d  in  re g a rd  to  academ ic ach ievem en t. A ltu s  an a ly zed  
th e  MMPI to  see  i f  th e  item s cou ld  d is c r im in a te  an o v e r-a c h ie v in g  
v s .  an u n d e r-ach iev in g  group ( tw e n ty - f iv e  in  e a c h ) , s e le c te d  by 
means o f d isc re p a n c ie s  betw een s ta n d a rd  sc o re s  on a m easure o f  v e rb a l 
a p t i tu d e  and an achievem ent t e s t  in  p sycho logy . ^3 S ix ty  d is c r im i­
n a tin g  item s were found which A ltu s  f e l t  re v e a le d  tre n d s  o f im m atu rity , 
f e m in in i ty ,  and s o c ia l  e x tro v e rs io n  f o r  th e  u n d e r-a c h ie v e r . On th e  
MMPI s c a le s ,  th e  only  s ig n i f i c a n t  mean d i f f e r e n c e  was on Ma, ( th e  
Hypomania S c a le ) ,  where u n d e r-a c h ie v e rs  were h ig h e r .  The c o r r e la ­
t io n  o f  th e  60 item s w ith  a  com posite  c r i t e r i o n  o f  fo u r  psychology 
t e s t s  was .39  in  th e  o r ig in a l  c la s s  from  which th e  c r i t e r i o n  groups 
were drawnj th e  c o r r e la t io n  w ith  th e  measure o f v e rb a l  a p t i tu d e  was 
•15 . A l a t e r  a n a ly s is  o f th e  60 item s in  re g a rd  to  h o n o r-p o in t r a t i o ,  
u s in g  an u pper-low er q u a r t i l e  m ethod, produced a s u b s e t  o f  26 item s 
which s i g n i f i c a n t l y  d is c r im in a te d  grade av e ra g e . These 26 item s 
c o r r e la te d  ,i |0  w ith  th e  psychology c r i t e r i o n ,  b u t showed an  in c re a s e d  
r  o f .21  w ith  v e rb a l  a p t i tu d e .  The 26 item s a ls o  c o r r e la te d  .39  w ith  
h o n o r-p o in t r a t i o ,  whereas th e  o r ig in a l  60 had y ie ld e d  an R o f  .2 3 . 
A ltu s  su g g ested  th a t  th e s e  f in d in g s  be c o n s id e red  w ith  some r e s e r -
; D. A ltu s , "A C o lleg e  A ch iever and Non-A chiever S c a le  f o r  
th e  M innesota M u ltip h a s ic  P e r s o n a l i ty  In v e n to ry ,"  J o u rn a l  o f  A pp lied  
Psycho logy , 32 :383-397, 191*8.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
v a tio n  s in c e  o n ly  21 o f  th e  60 item s on which A ltu s  based  h is  d i s ­
c u ss io n  were s ig n i f i c a n t l y  d is c r im in a t in g  a t  th e  f iv e  p e r  cen t l e v e l .
Gough a ls o  item -a n a ly z e d  the  UMPI to determ ine  w hether a s e t  
o f  item s co u ld  be i s o l a te d  which would c o n s t i tu t e  r e l i a b l e  p re d ic to r s  
o f  h o n o r-p o in t r a t i o  independen t o f i n t e l l i g e n c e . ^  From a  group o f 
tw o-hundred th i r ty - o n e  h ig h -sc h o o l s e n io r s ,  two c r i t e r i o n  samples o f 
tw en ty -sev en  each were chosen . P a i r s  were matched on O tis  IQ and 
se x , and th e n  s p l i t  acco rd in g  to  h o n o r-p o in t r a t i o .  A d if f e re n c e  
o f  one f u l l  h o n o r-p o in t was re q u ire d  b e fo re  being  in c lu d e d  in  the 
c r i t e r i a .  The item  a n a ly s is  was c a r r ie d  o u t by means o f  p h i co­
e f f i c i e n t s ,  w ith  t h i r t y - f o u r  item s ap p earin g  a t  o r  beyond the  f iv e  
p e r  c e n t l e v e l .  These item s w ere c a te g o r iz e d  as (1 ) extrem e con­
fo rm ity  to  m an ife s t s o c ia l  norms, (2 )  symptoms o f m oderate te n s io n , 
a n x ie ty ,  and in s e c u r i ty ,  and (3 ) e f f i c i e n t  in te r p e r s o n a l  b eh av io r 
s k i l l s .  Gough, th e n , t r e a te d  th e  item s as a  s c a le  and determ ined  
th e  s c a le s  v a l i d i t y  and r e l i a b i l i t y .  I n  th e  o r ig in a l  c la s s  of 
tw o-hundred th i r ty - o n e  s tu d e n ts ,  th e  s c a le  c o r r e la te d  ,U3 w ith  
h o n o r-p o in t r a t i o ,  and .11  w ith  O tis  IQj th e  r  between O tis  and
h o n o r-p o in t r a t i o  was .6 2 . Ihe  m u lt ip le  R o f  th e  s c a le  and O tis
w ith  h o n o r-p o in t r a t i o  was .6 8 .
A s im i la r  s tu d y  to  th o se  o f  A ltu s  and Gough was r e c e n t ly
^ H .  C. Gough, " F a c to rs  r e l a t i n g  t o  th e  Academic Achievement 
o f  High S chool S tu d e n ts ,"  J o u rn a l  o f  E d u c a tio n a l Psycho logy , 37: 
361-366. .--------------------------------------------------------
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conducted by C l a r k . ^  He a d m in is te re d  th e  American C ouncil on 
E ducation P sy c h o lo g ic a l Exam ination (ACE) and th e  MMPI to  two groups 
o f  e n te r in g  fem ale  freshm an s tu d e n ts .  ACE s c o re s  and h o n o r-p o in t 
r a t i o  were c o n v e rted  to  s ta n d a rd  s c o re s . W ith in  each g roup , a  
dichotom y o f  a c h ie v e r  v s .  n o n -ach iev e r was o b ta in e d  by computing 
d if f e re n c e s  betw een h o n o r-p o in t s ta n d a rd  sco re s  and ACE s ta n d a rd  
s c o re s .  Mean sc o re s  were n o t s ig n i f ic a n t ly  d i f f e r e n t  f o r  th e  ach iev ­
in g  and n o n -ach iev in g  groups on th e  s ta n d a rd iz e d  s c a le s  o f  t h e  MMPI. 
However, an achievem ent s c a le  o f $6 item s which was o b ta in ed  from  
th e  MMPI by means o f i n t e r q u a r t i l e  a n a ly s is ,  c o r r e la te d  .23 w ith  
h o n o r-p o in t r a t i o  and - .2 9  w ith  ACE s ta n d a rd  s c o re s .
More r e c e n t ly ,  com prehensive e f f o r t s  have been made by  
Gough to  deve lop  a  p e r s o n a l i ty  s c a le  to  p r e d ic t  u n d erg rad u a te  g r a d e s .^  
The s c a le  c o n s is te d  o f t h i r t y - s i x  ite m s , o f which s ix te e n  item s were 
ta k e n  from th e  MMPI. A mean r  o f .38  w ith  co u rse  g rades has been 
o b ta in e d  in  e le v e n  c ro s s - v a l id a t in g  co lle g e  sam ples t o ta l in g  1 ,108  
c a s e s .  Evidence from  e ig h t  sam ples, in c lu d in g  1 ,162  c a se s , was 
c o l le c te d  to  su p p o rt th e  c la im s th a t  th e  s c a le  i s  a  p r e d ic to r  o f 
academ ic achievem ent and n o t sim ply  an in d i r e c t  and i n e f f i c i e n t
. k - \ j . 'H . C la rk , "Grade Achievement o f  Female C ollege S tu d e n ts
in  R e la tio n  to  N o n - In te l le c tu a l  F a c to rs j  MMPI I te m s ,"  J o u rn a l  o f  • 
S o c ia l  P sycho logy , 37 :275-281 , 1953.
^ * H . C . G ough , " T h e  C o n s t r u c t i o n  o f  a  P e r s o n a l i t y  S c a l e  t o  
P r e d i c t  S c h o l a s t i c  A c h ie v e m e n t ,"  J o u r n a l  o f  A p p l i e d  P s y c h o lo g y ,  
37:361-366, 1953.     T.-------^
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m easure o f i n t e l l e c t .  I n  th e s e  sam ples, th e  mean c o r r e la t io n  o f  
th e  s c a le  w ith  m easures o f  i n t e l l e c t  was .26  and w ith  in d ic e s  o f
th e s e s ,  y ie ld in g  n o t v e ry  u s e fu l  nor p a r t i c u l a r l y  p rom ising  r e s u l t s .
show t h a t  a  m oderate c o r r e la t io n  between s c h o la s t ic  achievem ent and 
p e r s o n a l i ty  v a r ia b le s  can be o b ta in ed  by develop ing  s p e c ia l  s c a le s  
fo llo w in g  i te m -a n a ly s is  p ro c e d u re s . A rev iew  o f th o se  s tu d ie s  
i n d ic a te s  t h a t  in t r o v e r s io n ,  dominance, s e l f - s u f f i c i e n c y ,  h igh  
m o tiv a tio n , l i b e r a l  s o c ia l  a t t i t u d e s ,  and la c k  o f m al-ad justm en t 
were a l l  c h a r a c te r i s t i c s  found among s c h o la s t ic  a c h ie v e rs .
However, a l l  o f th e  above-m entioned s tu d ie s  seem to  la c k  a 
p r i o r i  r a t io n a le  which can be c o n c re te ly  a p p ra ise d  by subsequent t e s t .
academ ic achievem ent was .3 8 .
I n  summary, s tu d ie s  made by S ta g n e r ,^7 Memzek,^® Harris,^9 
and G r i f f  ths-*® may be c h a ra c te r iz e d  by th e  absence o f  a  p r io r i 'h y p o -
On th e  o th e r  hand, the  s tu d ie s  done by A l tu s ,^  Clark,^2 and 
Gough^* 5U d e sc r ib e d  as  item  a n a ly s is  app roach . The s tu d ie s
^N em zek, l o c . c i t . 
U9H a r r is ,  lo c .  c i t .
^ G r i f f t h s ,  l o c . c i t .
51A ltu s , l o c . c i t . 
52C la rk , lo c .  c i t .
53Gough, l o c . c i t . 
r^Gough, lo c .  c i t .
ilai ii- :<i s i »'»;
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One of th e  p e r s o n a l i ty  in v e n to r ie s  which ap p ears  to  g ive  a  r a t i o n a l e  
f o r  the  p r e d ic t io n  o f  academic achievem ent i s  th e  In v e n to ry  of 
B e lie fs  developed  by S te rn  in  connection  w ith  th e  C o -o p era tiv e  
S tudy i n  G eneral E d u c a tio n . $5 T h is  in v en to ry  o f  s te re o ty p y  y ie ld s  
an index  o f  th e  e x te n t  to  which an in d iv id u a l  h as  d i f f i c u l t y  in  
d e p a rtin g  from  t r a d i t i o n a l  and custom ary ways o f  view ing phenomena 
and i s  in d ic a t iv e  o f th e  need fo r  o rd e r  and c lo s u re  in  h i s  many 
r e l a t i o n s  w ith  th e  world* The h y p o th es is  under c o n s id e ra t io n  i s  
th a t  such a t t i t u d e s  and views h in d e r  th e  p e rso n  i n  a t ta c k in g  complex 
problem s, e s p e c ia l ly  i n  a re a s  where a  h igh  degree  o f f l e x i b i l i t y  
i s  r e q u ire d , as  in  c o lle g e  ach ievem ent.
I I .  THE PROBLEM
S ta tem en t o f  th e  Problem . The s tudy  was to  exp lo re  th e  s ig ­
n if ic a n c e  o f c e r ta in  measurements o f  academic a p t i tu d e ,  s tu d y  h a b i t s ,  
m o tiv a tio n , and p e r s o n a l i ty  f o r  th e  p re d ic t io n  o f academic a c h ie v e ­
m ent. I t  was a ls o  in te n d e d  to  de te rm in e  a r e la t io n s h ip  betw een 
p e r s o n a l i ty  c o n f ig u ra t io n  ( s te re o p a th s  v s . n o n -s te re o p a th s )  and 
academ ic ach ievem ent.
Purpose and P rocedure  o f  th e  R esearch . The f i r s t  o b je c t iv e  o f 
t h i s  s tu d y  was to  p r e d i c t  academic achievem ent o f L o u is ia n a  S ta te  
U n iv e rs ity  freshm en a s  m easured by h o n o r-p o in t r a t i o  (KPR), u s in g  th e  
American C ouncil on E duca tion  P sy c h o lo g ic a l E xam ination (ACE), Brown- 
Holtzman Survey  o f S tudy  H ab its  and A tt i tu d e s  (SSHA), and th e  S te in  
In v e n to ry  o f  B e l ie f s  (S IB ).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
17
T h e  s e c o n d  o b j e c t i v e  o f  t h i s  s t u d y  w as t o  d e t e r m i n e  a  r e ­
l a t i o n s h i p  b e tw e e n  a  p e r s o n a l i t y  v a r i a b l e  ( s t e r e o t y p y  v s .  n o n ­
s t e r e o t y p y )  a s  m e a s u r e d  b y  t h e  S t e r n  I n v e n t o r y  o f  B e l i e f s  (S IB )  a n d  
t h e  s c h o l a s t i c  a c h ie v e m e n t  a s  m e a s u re d  b y  h o n o r - p o i n t  r a t i o  (H P R ).
T he h y p o t h e s i s  u n d e r  c o n s i d e r a t i o n  w as t h a t  t h e  a c a d e m ic  a c h ie v e m e n t  
o f  n o n - s t e r e o p a t h s  w o u ld  b e  s i g n i f i c a n t l y  s u p e r i o r  t o  t h a t  o f  s t e r e o ­
p a t h s  w hen  m a tc h e d  on  ACE s c o r e s .
I m p o r t a n c e  o f  t h e  S t u d y .  As p r e v i o u s l y  s t a t e d ,  t h e  p u r p o s e  o f  
t h i s  s t u d y  w as  t o  e x p l o r e  new  a r e a s  a n d  t o  d e t e r m in e  t h e i r  s i g n i f i ­
c a n c e  i n  r e l a t i o n  t o  a c a d e m ic  a c h i e v e m e n t .  T he n e e d  f o r  s u c h  e x p l o r a ­
t i o n  i s  j u s t i f i e d  i n  t e r m s  o f  t h e  c o n t i n u e d  s c h o o l  p r o b le m  o f  u n d e r ­
s t a n d i n g  s t u d e n t s  i n  t h e i r  t o t a l  e n v i ro n m e n t  i n  a n  e f f o r t  t o  f a c i l i t a t e  
t h e i r  l e a r n i n g .  E v en  th o u g h  t h e  r e l a t i o n s h i p s  b e tw e e n  i n t e l l i g e n c e  
a n d  s c h o l a s t i c  a c h ie v e m e n t  a r e  h ig h  e n o u g h  t o  m ake th e m  u s e f u l  i n  
s t u d y i n g  g r o u p s ,  a n  i n t e l l i g e n c e  t e s t  a l o n e  i s  n o t  s o  s u f f i c i e n t  a  
p r e d i c t o r  f o r  s c h o o l  g r a d e s  a s  t o  w a r r a n t  i t s  u s e  i n  i n d i v i d u a l  
c o u n s e l i n g .  I n  o r d e r  t o  r e d u c e  t h e  m a r g in  o f  e r r o r  i n  t h e  p r e d i c t i o n ,  
i t  i s  h i g h l y  d e s i r a b l e  t o  u s e  o t h e r  i m p o r t a n t  i n d i c e s  s u c h  a s  s t u d y  
h a b i t s ,  m o t i v a t i o n ,  a n d  p e r s o n a l i t y  a d j u s t m e n t , 4 t h e  e x p l o r a t i o n  o f  
w h ic h  i s  t h e  p u r p o s e  o f  t h i s  s t u d y .
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CHAPTffi I I
PROCEDURE
T his c h a p te r  w i l l  be concerned w ith  a d e s c r ip t io n  o f th e  
s u b je c t s ,  v a r i a b le s ,  and s t a t i s t i c a l  d e s ig n  which were used  in  
t h i s  s tu d y .
I .  SUBJECTS
The f i r s t  sample (Sample 1) was composed o f  2 0 0  freshm en in  
th e  A ir  S c ien ce  I  cou rse  a t  L o u is ian a  S ta te  U n iv e rs i ty , who had 
com pleted  one sem este r o f  th e  freshm an y e a r  i n  1956-57. A ll o f  th e  
s u b je c ts  were male s tu d e n ts .  A t m a tr ic u la t io n , th e y  had tak en  as 
s ta n d a rd  p rocedure  th e  Am erican C ouncil on E duca tion  P sy c h o lo g ic a l 
E xam ination (ACE). They took  th e  Brown-Holtzman Survey o f S tudy 
H a b its  and A t t i tu d e s  (SSHA), and th e  S te rn  In v e n to ry  o f  B e lie fs  
(SIB) on l*th and 5 th  o f  F eb ru ary , 1957. D ata c o l le c te d  from 57 
o th e r  s tu d e n ts  were e lim in a te d  because t h e i r  ACE sc o re s  were n o t 
a v a i l a b le .  The h o n o r-p o in t r a t i o s  (HPR) earned  in  th e  f i r s t  sem este r 
o f  freshm en y e a r  o f  th e  s u b je c ts  were de te rm ined . Table I  in ­
c lu d e s  th e  d a ta  o f  th e  200 s u b je c ts  concern ing  t h e i r  age and e d u c a tio n .
I n  o r d e r  t o  c r o s s - v a l i d a t e  t h e  r e s u l t s ,  d a t a  w e re  c o l l e c t e d  
f r o m  a n o t h e r  1 0 0  m a le  s t u d e n t s  (Sample 2 ) •  S a m p le  2 w a s  a l s o  com ­
p o s e d  o f  1 0 0  f r e s h m e n  i n  t h e  A i r  S c i e n c e  I  c o u r s e  a t  L o u i s i a n a  S t a t e  
U n i v e r s i t y ,  who h a d  c o m p le te d  o n e  s e m e s t e r  o f  t h e  f r e s h m a n  y e a r  i n  
1956-57 . The SSHA a n d  t h e  S IB  w e r e  a d m i n i s t e r e d  t o  th e m  i n  F e b r u a r y ,  
1957. HPR f o r  t h e  f i r s t  s e m e s t e r  o f  t h e i r  f r e s h m a n  y e a r  w e re  a l s o
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o b ta in e d . D ata r e le v a n t  to  t h e i r  age and e d u c a tio n  a re  in c lu d e d  in  
T ab le  I .
One o f  th e  o b je c t iv e s  o f th e  p re s e n t s tu d y  was to  determ ine  
th e  r e l a t io n s h ip  between th e  p e r s o n a l i ty  v a r ia b le  ( s te re o ty p y  v s . 
n o n -s te re o ty p y )  as m easured by th e  SIB and th e  s c h o la s t ic  ach iev e ­
ment a s  m easured by th e  HPR. For t h i s  pu rpose , th e  sc o re s  o f  th e  
SIB o f  th e  t o t a l  sample (300 c a se s )  w ere used to  s e le c t  s te re o p a th s  
and n o n -s te re o p a th 3 . T here were 50 s te re o p a th s  whose SIB sc o re s  
were above one sigma from  th e  mean o f  th e  t o t a l  sam ple, and 50 non- 
s te re o p a th s  whose SIB sc o re s  were below one sigma from  th e  mean of 
th e  t o t a l  sam ple. A f te r  m atching on t h e i r  ACE sc o re s  was done, th e re  
were 25 matched p a ir s  o f  s te re o p a th s  and n o n -s te re o p a th s  (Sam ple 3 ) . 
T h e ir  age and ed u ca tio n  a re  a ls o  e n te red  in  Table I .
I I .  VARIABLES
The b a s ic  v a r ia b le s  o f  t h i s  s tu d y , which w i l l  now be d e sc r ib e d  
in  more d e t a i l ,  were as  fo llo w s:
HPR: th e  r a t i o  betw een q u a l i ty  p o in ts  and sem este r h o u rs .
A .grade o f  A c a r r ie s  th r e e  q u a l i ty  p o in ts  p e r  sem este r h o u r; a  grade 
o f B c a r r ie s  two q u a l i ty  p o in ts  p e r  sem ester hourj a  grade o f  C 
c a r r i e s  one q u a l i ty  p o in t  p e r  sem este r hour; and th e  g rad es  o f  D and 
F c a r ry  no q u a l i ty  p o in t s .
■While i t  i s  reco g n ized  t h a t  c o lle g e  success  may be m easured 
by o th e r  c r i t e r i a  th a n  HPR ( e . g . ,  g e n e ra l ad ju s tm e n t, s o c ia l  a c t i v i t y ,  
e t c . ) ,  HPR i s  th e  most e a s i l y  o b ta in e d  measurement o f  th e  academic
• » i
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TABLE I
MEANS AND STANDARD DEVIATIONS OF AGE AND EDUCATION 
OF SAMPLE 1 ,  SAMPLE 2 ,  AND SAMPLE 3
V a ria b le Mean SD
Sample 1 Sample 2 Sample 3 Sample 1 Sample 2 Sample 3
Age 18 .2 1 8 .1 18 . h •5U .19 •ii7
E d u ca tio n 1 2 .6 12 .5 12 .5  . .58 .55 .5 7
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q u a l i ty  o f th e  s tu d e n ts ' work, and i s  th e  b a s ic  c r i t e r i o n  f o r  adm ission  
to  f u r th e r  e d u c a tio n . The d i s t r ib u t io n  o f  o b ta in e d  sc o re s  o f HPR w as 
found to  be re a so n a b ly  norm al.
ACS; th e  American C ouncil on E duca tion  P sy c h o lo g ic a l Exami­
n a tio n . I t  i s  an in te l l ig e n c e  t e s t  f o r  c o lle g e  freshm en, and i s  u sed  
by some 300 c o lle g e s  ‘and u n i v e r s i t i e s .^  L. L. and T. G. Ih u rs to n e  o f 
th e  U n iv e rs i ty  o f Chicago were re s p o n s ib le  f o r  th e  te c h n ic a l  work on 
th e  t e s t ,  and th e  con tinuous r e v is io n  o f forms has r e s u l te d  in  a  
s u p e r io r  s e r i e s .  I t  i s  composed o f two s u b te s t s ,  one o f  which p u rp o r ts  
to  m easure L in g u is t ic  (L) a b i l i t i e s  and th e  o th e r ,  Q u a n ti ta t iv e  (Q) 
a b i l i t i e s .  The r e l i a b i l i t y  o f  th e  ACE has been  c o n s is te n t ly  h ig h .
One s tu d y  by T hurstone re p o r te d  odd-even r e l i a b i l i t i e s  o f  ,9$ f o r  th e  
t o t a l  s c o re , and o f .‘.87  and ,95  f o r  th e  Q and L sco res  respectively.2 
The h igh  v a l i d i t y  o f  th e  ACE i s  i l l u s t r a t e d  by th e  s p e c i f ic  c o lle g e  
norms re p o r te d  by th e  t e s t  a u th o rs^  and by  T ra x le r^  who c o n v e rted  th e  
ACE sc o re s  to  I .Q . e q u iv a le n ts  and a s c e r ta in e d  th e  median I . Q . 's  o f  
th e  freshm en i n  323 c o l le g e s .  These ranged from  126 in  a  p r iv a te  
l i b e r a l  a r t s  c o lle g e  to  87 in  one ju n io r  c o lle g e .
^Donald E. Super, A ppra is ing  V oca tiona l F i tn e s s  (New York; 
H arper & B ro th e rs , 19li9), p . l i l t .
^L. L . and T. G. T h u rsto n e , "The 1938 P sy c h o lo g ic a l Exami­
n a t io n ,"  E d u c a tio n a l R ecord, 20:263-300, 1939.
3I b i d .
V .  E . T ra x le r ,  "What i s  th e  s a t i s f a c to r y  IQ f o r  adm ission  to  
C ollege?" School and S o c ie ty , 5l*l|62-l;6li, 19U0.
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The sc o re s  Tor th e  ex p e rim en ta l groups in  t h i s  s tu d y  were th e  
p e r c e n t i l e s  o f  th e  sum t o t a l  o f  two s u b te s t  s c o re s  a t ta in e d  as mem­
b e rs  o f a group o f  ap p ro x im ate ly  2 ,000  men and women. Hie d i s t r i b u t io n  
o f  th e  p e r c e n t i l e s  ranged  from 1 to  100 and was b o th  sym m etrical and 
o b v io u sly  p l a ty k u r t i c .
SSHA; th e  Brown-Holtzman Survey o f S tudy  H ab its  and A t t i tu d e s .  
Brown and Holtzman developed  th e  SSHA, a s e l f - r a t i n g  q u e s tio n n a ire , 
in  o rd e r  to  m easure a  s tu d e n t ’ s s tu d y  h a b i t s ,  m o tiv a tio n  f o r  s tudy ­
in g , and c e r t a i n  a t t i t u d e s  tow ard s c h o la s t ic  a c t i v i t i e s  im p o rta n t in  
s c h o la s t ic  s u c c e s s . S u f f i c ie n t  re s e a rc h  has a lr e a d y  been com pleted 
on th e  SSHA to  e s ta b l i s h  i t s  s t a t i s t i c a l  r e l i a b i l i t y  and v a l i d i t y  on 
f irm  grounds. One s tu d y  by th e  t e s t  a u th o rs  re v e a le d  th e  s p l i t - t h i r d  
r e l i a b i l i t y  c o e f f i c i e n t  o f  .92 f o r  men, and ,8U f o r  w o m e n .A d d i t io n a l  
evidence concern ing  th e  r e l i a b i l i t y  o f  th e  SSHA i s  p ro v id ed  by th e  
r e s u l t s  o f  two t e s t - r e t e s t  s tu d ie s ,  one on a  sam ple o f 5h men and 7k 
women w ith  a  two-week i n t e r v a l ,  and th e  o th e r  on a  sample o f  106 men 
and 87 women w ith  an eleven-w eek i n t e r v a l .^  The t e s t - r e t e s t  r e l i a ­
b i l i t y  c o e f f ic i e n t s  w ith  a  two-week in te r v a l  were .95  f o r  men and .93 
f o r  women. The co rresp o n d in g  c o e f f ic i e n t s  f o r  th e  eleven-w eek i n t e r ­
v a l  were .88 and ,8h  r e s p e c t iv e ly .  The v a l i d i t y  c o e f f ic i e n t  o f  the
% .  F . Brown, and TV. H, Holtzm an, nA S tu d y -A tti tu d e s  Ques­
t io n n a i r e  f o r  P r e d ic t in g  Academic S u c c e ss ,” J o u rn a l  o f E d u c a tio n a l 
Psychology, 1^6; 80, 1956.
^ F .  TV. B row n a n d  W. H . H o l tz m a n ,  B ro w n -H o ltz m a n  S u r v e y  o f  
S t u d y  H a b i t s  a n d  A t t i t u d e s : M a n u a l (New  Y o r k : T h e  P s y c h o l o g i c a l  
C o r p o r a t i o n ) ,  p .  FI
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SSHA w ith  g ra d e -p o in t  average was re p o r te d  to  v a ry  from  .27 to  ,65 
w ith  an average o f  ,U5 f o r  men.^
Maximum p o s s ib le  sco re  on th e  SSHA i s  75, and minimum p o s s ib le  
sc o re  i s  0 , I n  t h i s  s tu d y , th e  d i s t r i b u t io n  o f th e  raw sco re s  ranged  
from 6 to  67 and was rea so n a b ly  norm al,
SIB: The S te rn  In v e n to ry  o f  B e l ie f s .  The in v e n to ry  was o r i g i ­
n a l ly  developed  by  th e  A t t i tu d e s  Committee o f  th e  C o -o p e ra tiv e  S tudy  
of E v a lu a tio n  in  G enera l E d u c a tio n . L a te r ,  i t  was f u r th e r  r e f in e d  
by George G, S te rn  and h i s  a s s o c ia te s  a t  th e  U n iv e rs i ty  o f  Chicago,®
The SIB c o n s is t s  o f  120 s ta te m e n ts  d i s t r ib u t e d  among th e  fo u r  dim ensions 
o f id e a s  and i n s t i t u t i o n s ,  s o c ia l  g ro u p s, in d iv id u a ls  and in te r p e r ­
so n a l r e l a t i o n s ,  and s e l f .  These fo u r  q u a l i t i e s  a r e  re p re s e n te d  by 
item s r e l a te d  to  th e  c o n te n t o f  th e  s e v e ra l  g e n e ra l ed u c a tio n  a r e a s .  
Those item s d e a lin g  w ith  id e a s  and i n s t i t u t i o n s  a re  tak en  t o  have { 
re le v a n c e  f o r  g e n e ra l  e d u c a tio n  c o u rse s  i n  th e  h u m an itie s , s c ie n c e s ,  
and some s o c ia l  s c ie n c e s .  The s o c ia l  g roups ite m s , and th e  in d iv id u a l ,  
and in te r p e r s o n a l  r e l a t i o n s  item s a re  though t to  have p rim ary  re le v a n c e  
f o r  th e  s o c ia l  s c ie n c e s .  Item s d e a lin g  w ith  th e  s e l f  have p a r t i c u l a r  
re le v an c e  f o r  some a s p e c ts  o f  th e  u su a l s o c ia l  s c ie n c e  o f f e r in g .
7I b id ,
®P. L . D re s se l  and L. B. Mayhew, G eneral E duca tion : E xp lo ra­
t io n s  in  E v a lu a tio n  (W ashington, D.C. American C ouncil on E d u c a tio n ..
TiTO»*P. 221.
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E ac h  o f  t h e  s u b j e c t - m a t t e r  o r i e n t a t i o n s  o f  s p e c i f i c  i t a n s  h a s  a  
c o u n t e r p a r t  i n  som e p s y c h o l o g i c a l  v a r i a b l e  o r  d im e n s io n  o f  p e r s o n a l i t y .  
T h o s e  i t e m s  o f  t h e  i d e a s  a n d  i n s t i t u t i o n s  c a t e g o r y  w h ic h  d e a l  w i t h  
p h i l o s o p h y  r e p r e s e n t  a  m a t e r i a l i s t i c ,  m a n i p u l a t i v e ,  p o w e r - c e n t e r e d ,  
o r  c y n i c a l  o r i e n t a t i o n .
T h e  t o t a l  r e s p o n s e s  t o  a l l  o f  t h e  i t e m s  a r e  c o n c e i v e d  t o  h a v e  
m e a n in g  a s  a n  i n d e x  o f  p e r s o n a l i t y  s t r u c t u r e .  T h e  i n d i v i d u a l  s c o r i n g  
lo w  o n  t h e  t e s t ,  t h a t  i s ,  a c c e p t i n g  l a r g e  n u m b e r o f  s t a t e m e n t s ,  w as 
c o n c e i v e d  o f  a s  b e i n g  im m a tu r e ,  r i g i d  i n  h i s  o u t l o o k ,  a u t h o r i t a r i a n  
i n  h i s  r e l a t i o n s h i p s  w i t h  o t h e r s ,  a n d  c o m p u ls iv e  i n  m any o f  h i s  a c t ­
i o n s .  T he p e r s o n  s c o r i n g  h i g h  o n  t h e  t e s t ,  t h a t  i s ,  r e j e c t i n g  a  
g o o d ly  n u m b e r  o f  s t a t e m e n t s ,  w as  c o n c e i v e d  o f  a s  b e i n g  a d a p t i v e ,  
f l e x i b l e ,  m a t u r e ,  a n d  d e m o c r a t i c  i n  h i s  r e l a t i o n s  w i t h  o t h e r  p e o p l e .
The S IB  h a s  p r o v e n  t o  b e  s u f f i c i e n t l y  r e l i a b l e  f o r  p u r p o s e s  o f  
g r o u p  o r  i n d i v i d u a l  m e a s u r e m e n t .  Som e t h i r t y - o d d  r e l i a b i l i t y  s t u d i e s  
h a v e  b e e n  m ade r e s u l t i n g  i n  c o e f f i c i e n t s  r a n g i n g  f ro m  .6 8  t o  .9 5  w i t h  
a  m e d ia n  c o e f f i c i e n t  o f  . 8 6 . ^
T he v a l i d i t y  o f  t h e  S IB  h a s  b e e n  s t u d i e d  i n  s e v e r a l  d i f f e r e n t  
w a y s .  I t s  v a l i d i t y  a s  a  l i s t  o f  s t a t e m e n t s  o f  c o n c e r n  t o  g e n e r a l  
e d u c a t i o n  w as  p re s u m e d  o n  t h e  b a s i s  o f  t h e  e x p e r t  o p i n i o n  o f  t h e  p e r ­
s o n s  who p r e p a r e d  i t  a n d  o f  t h e  s o u r c e s  f ro m  w h ic h  t h e  i t e m  ra w  
m a t e r i a l  w a s  d e r i v e d .  T h i s  w as c o r r o b o r a t e d  b y  s u b m i t t i n g  t h e  i n v e n ­
t o r y  t o  tw o  g r o u p s  o f  f a c u l t y  m e m b e rs , a s k in g  o n e  g r o u p  t o  j u d g e  e a c h
9I b id .  p. 222.
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item  in  term s o f  how i t  would want “ id e a l” p ro d u c ts  o f  g e n e ra l edu­
c a tio n  to  re sp o n d . The o th e r  group was asked to  judge w hether o r 
n o t e x p e rt o p in io n  in  th e  r e le v a n t  f i e l d  would te n d  to  su p p o rt o r 
to  deny th e  s ta te m e n t. The r e s u l t s  from  th e se  two s tu d ie s  re v e a le d  
t h a t  a la rg e  m a jo r ity  o f  th e  f a c u l ty  judges cou ld  ac ce p t 100 o u t o f 
th e  120 item s a s  r e le v a n t  t o  th e  o b je c t iv e s  o f g e n e ra l e d u ca tio n  and 
t h a t  th r e e - f o u r th s  o f th e  e n t i r e  l i s t  c o n s is te d  o f s ta tem en ts  th e
t r u t h  o r f a l s i t y  o f which co u ld  be e s ta b l is h e d  by f a c t  and e x p e rt
•  •  10 o p in io n .
Maximum p o s s ib le  sc o re  on th e  SIB i s  120, and minimum p o s s ib le  
sc o re  i s  0 . In  th e  p re s e n t  s tu d y , th e  d i s t r ib u t io n  o f th e  raw sco res  
ranged from  ll* to  105. The d i s t r ib u t io n  curve o f  th e  raw sc o re s  was 
f a i r l y  norm al.
T able  I I  p re s e n ts  th e  means and s ta n d a rd  d e v ia tio n s  o f  HPR, 
ACE, SSHA, and SIB in  Sample 1 ,  Sample 2 , and Sample 3 a s se s se d  f o r  
t h i s  s tu d y .
I I I .  STATISTICAL DESIGN
As p re v io u s ly  m entioned, th e  s u b je c ts  o f t h i s  s tu d y  w ere com­
posed o f 300 m ale freshm en in  th e  A ir  S c ien ce  I  co u rse  a t  L o u is ia n a  
S ta te  U n iv e rs i ty , who e n ro l le d  in  th e  sp rin g  sem este r o f  1957. The 
ACE sco res  and HPRs o f th e  s u b je c ts  were o b ta in ed  from  th e  R e g is t­
r a r ’ s O ff ic e  o f  th e  U n iv e rs i ty  in  F eb ru ary , 1957. They were a ls o
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TABLE I I
MEANS AND STANDARD DEVIATIONS OF EXPERIMENTAL 
VARIABLES IN SAMPLE 1 , SAMPLE 2 , AND SAMPLE 3
V a r i a b l e M ean SD
S a m p le  1 S a m p le  2 S a m p le  3 S a m p le  1 S a m p le  2 S a m p le  3
HPR 1.19 1 .0 5  1 .12 .66 .59 .58
ACE 56 .8 5 3 .U 5U.7 26.75 2U.72 25.30
SSHA 32 .6 32 .9  31 .6 11 .75 10.51 11.2U
S IB 53 .5 5 1 .1  5 1 .7 1U.68 1U.30 12.76
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
I27
a d m in is te re d  th e  SSHA and th e  SIB in  th e  same p e r io d . The d a ta ,  
th e n , were random ly d iv id e d  in to  two p a r t s ,  form ing Sample 1 which 
was composed o f  200 c a se s  and Sample 2 which c o n s is te d  o f 100 c a s e s .
The f i r s t  o b je c t iv e  o f  t h i s  s tudy  was to  p r e d ic t  th e  HPR which 
was th e  dependent v a r ia b le  in  t h i s  c a se , u s in g  th e  ACE, th e  SSHA, 
and th e  SIB as i t s  independen t v a r i a b le s .  For t h i s  p u rp o se , P e a rs o n 's  
product-m om ent c o e f f ic i e n t s  o f  c o r r e la t io n  were computed betw een th e  
HPR, th e  ACE, th e  SSHA, and th e  SIB f o r  Sample 1 . The r e s u l t a n t  
c o r r e la t io n  m a tr ix  formed th e  b a s is  on which th e  7 .h e rry -D o o lit tle  
method o f  computing m u ltip le  c o r r e la t io n  ( R ) ^  was a p p lie d  in  o rd e r  
to  p r e d ic t  HPRs from th e  sc o re s  o f th e  independen t v a r i a b le s .  Sample 
I I  was, th e n , used  to  c r o s s - v a l id a te  th e  va lue  o f  th e  R o b ta in e d  from  
Sample 1 . ^  The c r o s s - v a l id a t io n  was done in  o rd e r  to  a s c e r ta in  an 
u n b iased  e s tim a te  o f R. I n  t h i s  c o n n e c tio n , H o s ie r  w rote:
In  c r o s s - v a l id a t io n  th e  u s u a l  p a t te r n  i s  as fo llo w s : (a )  th e  
1 c o l l e c t i o n  o f p r e d ic t io n  and c r i t e r io n  d a ta  on Sample One,
(b ) th e  d e te rm in a tio n  by th e  method o f  l e a s t  squares o f  th e  ... 
m u ltip le  r e g re s s io n  w e ig h ts  and th e  m u ltip le  c o r r e la t io n  c o e f f i ­
c ie n t  (o r  th e  "shrunken  m u lt ip le " )  f o r  Sample One, and ( c ) ,  th en  
 th e  c r o s s - v a l id a t io n  o f  th e  f in d in g s  on Sample Two.
The f i r s t ,  and obv ious, p o in t  in  ou r a n a ly s is  i s  t h a t  we a re  
:■ n o t i n te r e s t e d  in  e i t h e r  th e  op tim al w e ig h ts  o r  th e  e f f e c t iv e n e s s  
o f  p r e d ic t io n  in  th e  sam ples a t  hand. Why should  we p r e d ic t  th e  
c r i t e r i o n  sc o re s  f o r  th e  sample cases?  We have c r i t e r i o n  m easure­
ments f o r  them! Our s o le  i n t e r e s t  in  th e  sam ples i s  t o  de term ine  
b e ta  w e ig h ts  and m u ltip le  R as th e  v a lu e s  which w i l l  most l i k e l y
^ \ J .  P . G u ilfo rd , Fundam ental S t a t i s t i c s  in  Psycho logy  and 
E du ca tio n  (New York: M cGraw-Hill Book Coup any , 1955), p p . U2U-i;7i|»
- - i  o  -■
C h a rle s  I .  H o s ie r , "Problem s and D esigns o f C ro ss-V a lid a ­
t i o n , "  E d u c a tio n a l and P sy c h o lo g ic a l M easurement, 1 1 :5 -1 1 , 195l»
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app ly  in  th o se  o th e r  sam ples f o r  which c r i t e r i o n  m easures a re  
n o t o r  w i l l  n o t  be a v a i l a b le .  But m u ltip le  R o b ta in e d  on Sample 
1 i s  a b ia s e d  e s tim a te  o f  p r e d ic t iv e  e f f e c t iv e n e s s ,  s in c e  i t  
c a p i t a l i z e s  on th e  id io s y n c ra s ie s  o f th e  sam ple. To g e t an 
u n b iased  e s tim a te  o f  R, we must r e s o r t  to  Sample 2 , There we 
compute, i n  e f f e c t ,  n o t m u ltip le  R b u t th e  z e ro -o rd e r  c o e f f ic ie n t  
betw een th e  c r i t e r i o n  and th e  w eigh ted  sum o f th e  p r e d ic to r s .
The d if f e re n c e  i n  th e  two c o e f f ic i e n t s  l i e s  in  t h a t ,  i n  c ro s s -  
v a l id a t io n ,  we use  th e  combining w eigh ts  from Sample 1 . ( In  
computing a  t r u e  m u lt ip le ,  we would u s e ,  n o t th e  combining 
w eigh ts  from  Sample 1 , b u t th o se  recom puted from  Sample 2 , and 
ou r m easure would a g a in  be b ia s e d .)  Thus, in  o rd e r  to  g e t  an  
u n b iased  e s tim a te  o f  p r e d ic t iv e  e f f e c t iv e n e s s ,  we m ust r e s o r t  
t o  th e  c r o s s - v a l id a t io n  sam ple, Sample 2 , on which we have 
b o th  p r e d ic to r  and c r i t e r i o n  measurement . I - '
The second o b je c t iv e  o f t h i s  s tu d y  was to  de term ine  th e  r e l a ­
t io n s h ip  betw een a  p e r s o n a l i ty  v a r ia b le  ( s te re o p a th s  v s .  n o n -s te re o p a th s )  
a s  m easured by  th e  SIB and th e  academic achievem ent a s  m easured by 
th e  HPR. For t h i s  p u rp o se , th e  s c o re s  o f  th e  SIB o f  th e  t o t a l  sanp le  
(300  ca se s) w ere used  to  s e l e c t  s te re o p a th s  and n o n -s te re o p a th s . 
S p e c i f i c a l ly ,  th e  s te re o p a th s  were d e f in e d  as th o s e  whose SIB sc o re s  
w ere above one sigm a from  th e  mean o f th e  t o t a l  sam ple. N o n -s te reo p a th s  
w ere d e fin e d  as  th o se  whose SIB sc o re s  were below one sigma from th e  
mean of th e  t o t a l  sam ple. A ccording to  t h i s  d e f in i t i o n ,  th e r e  were 
50 s te re o p a th s  and 50 n o n -s te re o p a th s .
These two g ro u p s.w ere , th e n , m atched on t h e i r  ACE s c o re s , 
r e s u l t i n g  in  25 m atched p a i r s  o f  s te re o p a th s  and n o n -s te re o p a th s . The 
means and s ta n d a rd  d e v ia t io n s  o f  th e  ACE sc o re s  o f  th e  two groups 
(Sample 3A and Sample 3B) ap p ear i n  T able  I I I ,  which su g g e s ts  s u f f i ­
c i e n t  hom ogeneity o f  th e  groups in  term s o f  th e  r e le v a n t  s t a t i s t i c s .
^ I b i d .  p .  9 .
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TABLE I I I
MEANS AND STANDARD DEVIATIONS OF THE ACE 
SCORES OF SAMPLE 3A AND SAMPLE 3B
Sample Mean SD
.Sample 3A 1*6.16 25.32
Sample 3B 1*6.20 25.36
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The m a tc h in g  p r o c e d u r e  w a s  t h o u g h t  t o  e q u a t e  t h e  l e v e l  o f  t h e  a c a d e m ic  
a p t i t u d e  o f  t h e  tw o  g r o u p s ,  t h u s  e l i m i n a t i n g  t h e  p o s s i b i l i t y  o f  c o n ­
t a m i n a t i o n  o f  t h e  ACE s c o r e s  on  t h e  r e s u l t s .  As a  f i n a l  s t e p ,  t h e  
KPRs o f  t h e  tw o  g r o u p s  w e re  c o m p a re d  i n  o r d e r  t o  a s c e r t a i n  i f  t h e r e  
w as a n y  s i g n i f i c a n t  d i f f e r e n c e  b e tw e e n  t h e  HPRs o f  t h e  g r o u p s .
Raw d a t a  u s e d  u s e d  i n  t h i s  s t u d y  a r e  show n i n  A p p e n d ix .
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ANALYSIS OF DATA 
I .  RESULTS
R e l i a b i l i t y .  S i n c e  t h e  r e l i a b i l i t i e s  o f  t h e  e x p e r i m e n t a l  
v a r i a b l e s  h a v e  b e e n  a l r e a d y  e s t a b l i s h e d  b y  t e s t s '  a u t h o r s ,  o n e  o f  
t h e  m a jo r  t a s k s  o f  t h e  s t a t i s t i c a l  d e s i g n  o f  t h i s  s t u d y  w as t o  d e ­
t e r m i n e  t h e  v a l i d i t y  c o e f f i c i e n t s  o f  t h e  v a r i a b l e s ,  a n d  t o  c o m p u te  
t h e  c o e f f i c i e n t  o f  m u l t i p l e  c o r r e l a t i o n  f ro m  th e m . H e n c e , t h e  r e l i a ­
b i l i t i e s  o f  t h e  v a r i a b l e s  w e re  n o t  a s s e s s e d  i n  t h i s  s t u d y .
However, a  number o f s tu d ie s  a re  a v a i la b le  t o  in d ic a te  th e  
r e l a t i v e l y  h igh  r e l i a b i l i t i e s  o f  th e  t e s t s  under c o n s id e ra t io n . The 
r e l i a b i l i t y  o f  th e  ACE was known to  be h ig h . One s tu d y  by th e  t e s t  
a u th o rs  r e p o r te d  s p l i t - h a l f  r e l i a b i l i t y  o f .95 f o r  th e  t o t a l  s c o re s  
f o r  th e  1938 C o llege  Edition.-*- As to  th e  r e l i a b i l i t y  o f th e  SSHA, 
Brown and Holtzm an re p o r te d  th e  s p l i t - t h i r d  r e l i a b i l i t y  c o e f f ic i e n t  
o f  ,92  and th e  t e s t - r e t e s t  r e l i a b i l i t y  c o e f f ic i e n t  o f .95 in  one o f 
t h e i r  studies.^ C oncerning th e  SIB , some th i r ty - o d d  r e l i a b i l i t y  
s tu d ie s  have been  made r e s u l t i n g  in  c o e f f ic i e n t s  ran g in g  from  .68 
to  .95  w ith  a  median c o e f f ic i e n t  o f . 96,3  which in d ic a te d  s u f f i c i e n t
,.^L. L . and T. G. T h u rs to n e , "The P sy c h o lo g ic a l E xam ination ,"
4  E d u c a tio n a l R ecord , 20:263-300, 1939.
■ ' 1 '*  . ■ *  *
^F. W. Brown and W. H. Holtzm an, Brown-Holtzman Survey o f  S tudy  
ur H a b its  and A t t i t u d e s : Manual (New York: The P sy c h o lo g ic a l C o rp o ra tio n ) .
yi r . L . D re s se l  and L . B. Mayhew, G eneral E ducation : E x p lo ra tio n s
g  in  E v a lu a tio n  (W ashington, D .C .: American Council on E d u c a tio n ), p . 222.
&  '
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r e l i a b i l i t y  o f th e  v a r ia b le  f o r  the* purpose o f group o r  in d iv id u a l  
m easurem ent.
V a l id i ty . Table IV shows f o r  Sample 1 th e  P earso n  c o e f f i ­
c ie n ts  o f  c o r r e la t io n  among th e  v a r ia b le s .  A ll  o f th e  th re e  v a l i d i t y  
c o e f f ic i e n t s ,  i . e . ,  c o r r e la t io n s  between th e  SIB and th e  HPR, betw een 
th e  SSHA and th e  HPR, and between th e  ACE and th e  HPR were s i g n i f i ­
can t beyond th e  .01  l e v e l  o f  con fidence  because c o e f f ic i e n t s  o f 
c o r r e la t io n  s ig n i f ic a n t  a t  th e  .05 and ;01 le v e ls  o f  con fidence  a re  
.138 and .181 r e s p e c t iv e ly  f o r  th e  s iz e  o f Sample 1 w ith  i t s  198 
degrees o f freedom . We may th e r e fo r e  re g a rd  th e  o b ta in e d  v a l i d i t y  
c o e f f ic i e n t s  as p ro b ab ly  n o t re p re s e n tin g  a  p o p u la tio n  c o r r e la t io n  
o f z e ro , r e j e c t in g  th e  n u l l  h y p o th es is  t h a t  th e  o b ta in e d  s t a t i s t i c s  
a ro se  from  random sam pling .
Among th e  th re e  v a l i d i t y  c o e f f ic i e n t s ,  th e  r  o f  ,1*7 between 
th e  SSHA and th e  HPR was approx im ate ly  equal to  the  s iz e  o f th e  r  
betw een th e  ACE and th e  HPR. This was somewhat out o f  e x p e c ta tio n  
s in c e  th e  ACE has been  known to  be th e  h ig h e s t  s in g le  p r e d ic to r  f o r  
c o lle g e  g rad e . The r  o f  .38  between th e  SIB and th e  HPR was th e  
low est among th e  v a l i d i t y  c o e f f i c i e n t s .
As Table I v  in d ic a te s ,  th e  r e l a t i v e ly  h ig h  v a l i d i t y  c o e f f i c i e n t s  
were accom panied by  somewhat low  in te r c o r r e la t io n s  betw een th e  S in , 
th e  SSHA, and th e  ACE. T h is  m ight to  be tak e n  to  j u s t i f y  th e  use  o f 
m u lt ip le  c o r r e la t io n a l  tech n iq u e  because th e  m agnitude o f m u ltip le  
R i s  p o s i t i v e ly  r e l a t e d  t o  th e  low in te r c o r r e la t io n s  betw een in d e ­
pendent v a r ia b le s  a s  w e ll  a s  t h e i r  h ig h  c o r r e la t io n s  w ith  th e  dependen t
i:  . . . . . . . . . .  . *.  ...V. . . .  - .■■... .. ;  I  . .  r . . ^ ’ - V * - . ' . h i , "  ’
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TABLE IV
CORRELATION MATRIX OF SELECTED VARIABLES IN  SAMPLE I  
' FOR COMPUTATION OF REGRESSION WEIGHTS*








2 SIB .214 .25 .38
3 SSHA .21* .18 .17
U ACE .25 .18 •h7
1 HPR .38 *h7 •U7
*  -  For th e  s i z e  o f Sample 1 -with i t s  198 deg rees  o f 
freedom , c o e f f ic i e n t s  o f  c o r r e la t io n  s ig n if ic & n t a t  th e  5 p e r  
cen t l e v e l  and th e  1 p e r  c e n t l e v e l  a r e  app ro x im ate ly  .138 ' 
and .181  r e s p e c t iv e ly .
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TABLE V
EXTRACTED WEIGHTS OF PREDICTED BATTERY IN SAMPLE I*
P ercen tage  
B eta  C o n trib u ted  b
W eight to  HPR W eight
SIB .2069 .0790 .0935
SSHA .1*185 .1971 .2363
ACE .1*092 .1903 .1015
* -  Ih e  r e g re s s io n  e q u a tio n  was computed f o r  u se  in  th e  v a l id a t io n  
s tu d y  o f  Sample 2: X^ = -.651*7 /  .0935 X2 /  .2363 X3 /
.1015 X]j, where Xn r e f e r s  t o  p re d ic te d  so c re  o f HPR, X9 
to  SIB, X3 t o  SSHA, and Xt to  ACE s c o re .  The w eight .651*7 
i s  a c o n s ta n t o f th e  e q u a tio n .
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HPR r e s p e c t iv e ly ,  w h ile  a  w eighted com bination o f  th e  th re e  v a r ia b le s  
accounted  f o r  U7 p e r  c e n t .  I n  o rd e r  to  a s se s s  th e  improvement in  
p re d ic t in g  th e  HPR on th e  b a s is  o f knowledge o f th e  th re e  t e s t s  sc o re s  
over p r e d ic t io n  w ith o u t t h a t  knowledge, an index  o f f o re c a s t in g  
e f f ic ie n c y  (E )^  was computed, y ie ld in g  an E o f 27 p e r  c e n t .  This 
may be compared w ith  th e  in dex  o f fo re c a s t in g  e f f ic ie n c y  d e riv e d  from 
th e  ACE a lo n e , which was o n ly  12 p e r  c e n t .
For th e  purpose o f  c ro s s - v a l id a t io n ,  th e  r e g re s s io n  e q u a tio n  
(See Table V), determ ined  from  Sample 1 , was used  in  Sample 2 to  g e t 
p re d ic te d  sc o re s  o f HPR. The p re d ic te d  sco re s  were th e n  c o r r e la te d  
w ith  o b ta in e d  sco res  i n  Sample 2 to  determ ine how w ell th e  d i f f e r e n ­
t ia l ly - w e ig h te d  com posite p re d ic te d  th e  c r i t e r i o n  a s  compared w ith  
th e  adequacy o f  th e  com posite in  Sample 1 .  The c o e f f ic i e n t  o f  c o rre ­
l a t io n  was found to  be .65  as  compared w ith  R of .6 8 . T h is  in d ic a te s  
t h a t  u su a l sh rin k ag e  o f  c o r r e la t io n  c o e f f ic i e n t  in  c ro s s - v a l id a t io n  
o c c u rre d . The amount o f  sh rinkage  was r e l a t i v e l y  sm all which migh t 
be i n te r p r e te d  to  r e p re s e n t  g e n e ra l adequacy o f th e  r e g re s s io n  equa­
t io n  d e riv e d  from  Sample 1 , a lth o u g h  th e  r  o f .65 d e riv e d  from  th e  
c r o s s - v a l id a t io n  p ro ced u res  was somewhat low er th a n  th e  p re v io u s ly -
m entioned R o f  .67 which was e s tim a ted  from th e  c o rr e c t io n  form ula c
f o r  sh r in k a g e . On th e  c o n s e rv a tiv e  s id e ,  i t  may b e , th u s ,  concluded  
th a t  th e  m u lt ip le  R o f  .65  re p re s e n ts  a more r e a l i s t i c  p ic tu r e  o f  the  
g e n e ra l s i t u a t i o n .
6I b id . ,  p .  531.
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R e la tio n sh ip  between th e  SIB and th e  HPR. The second o b je c t iv e  
o f t h i s  s tu d y  was to  determ ine th e  r e la t io n s h ip  betw een the  p e r s o n a l i ty  
v a r ia b le  ( s te re o p a th s  v s .  n o n -s te re o p a th s )  a s  m easured by th e  SIB and 
th e  s c h o la s t ic  achievem ent a s  m easured by th e  HPR. S p e c i f i c a l ly ,  th e  
h y p o th es is  i n  q u e s tio n  was t h a t  n o n -s te re o p a th s  would be s ig n i f i c a n t ­
l y  s u p e r io r  to  s te re o p a th s  i n  t h e i r  HPRs when matched on th e  ACE 
s c o re s .  For t h i s  p u rp o se , th e  HPRs o f  25 p a i r s  were c o l le c te d ,  each  
o f which was matched on t h e i r  ACE s c o re s . Table VI shows th e  m eans, 
s ta n d a rd  d e v ia t io n s ,  and s ta n d a rd  e r r o r s  o f  th e  means o f  the  HPRs o f  
n o n -s te re o p a th s  and s te re o p a th s  (Sample 3A and Sample 3B ). I t  a ls o  
in c lu d e s  th e  d i f f e r e n c e  betw een th e  means, th e  d i f f e r e n c e  between 
th e  s ta n d a rd  d e v ia t io n s ,  and th e  s ta n d a rd  e r r o r  o f  th e  d if f e re n c e  be­
tween th e  means o f  th e  two g ro u p s.
I n  o rd e r  t o  t e s t  th e  n u l l  h y p o th es is  t h a t  a  sam pling d i s t r i ­
b u tio n  o f  mean d i f f e r e n c e s ,  w ith  th e  mean a t  z e ro , accoun ted  f o r  th e  
o b ta in ed  mean d if f e re n c e  o f  . 28,  t  r a t i o  fo rm ula was a p p lie d , y ie ld in g  
a  t  r a t i o  o f  2.3U .7 The o b ta in ed  v a lu e  was s ig n i f ic a n t  j u s t  beyond 
th e  5 p e r  c e n t l e v e l  o f  confidence  because th e  t  v a lu e s  a t  5 p e r  c e n t 
and 1 p e r  c e n t l e v e l  o f con fidence  a re  2 .06 and 2 .80 r e s p e c t iv e ly  
f o r  th e  s iz e  o f t h i s  sample w ith  2k deg rees o f  freedom . C onsequently  
the  n u l l  h y p o th es is  was r e j e c te d  w ith  some r e s e r v a t io n ,  which le d  to  
th e  c o n c lu s io n  t h a t  th e re  was a  s ig n i f ic a n t  d i f f e re n c e  between th e  HPRs 
o f  th e  two s a u r i e s .  Thus, n o n -s te re o p a th s  may be tak e n  to  be s i g n i f i -
7Ib id .t P.21U.
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TABLE VI
MEANS, STANDARD DEVIATIONS, AMD STANDARD ERRORS OF THE 
MEANS OF IKE HPRS OF SAMPLE 3A AND SAMPLE 3B
Sample 3A 
* N
n o n -s te re o p a th s
Sample 3B 
S
s te re o p a th s
N -  S 
d if f e re n c e
Mean 1 .25 .97 .28*
S.D. .68 .51
S .E . o f  Mean .11* .10 .12***
*  D if fe re n c e  betw een th e  m eans.
-  D if fe re n c e  betw een th e  s ta n d a rd  d e v ia t io n s .
-*** -  S ta n d a rd  e r r o r  o f  th e  d i f f e r e n c e  betw een th e  means o f  th e  
two sam ples.
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c a n t ly  s u p e r io r  i n  t h e i r  g rades th an  s te re o p a th s  even when matched 
on th e  ACE s c o re s .
I I .  DISCUSSION
In  t h i s  s tu d y , th e  combining o f th e  SSHA and th e  SIB w ith  th e  
ACE s c a le  appeared  to  c o n tr ib u te  s ig n i f i c a n t l y  to  m u ltip le  p r e d ic t io n  
o f  th e  g rade a v e ra g e s . As T able V in d ic a te s ,  t h i s  may be shown by 
th e  s ig n i f ic a n t  p e rc e n ta g e  in c re a s e  c o n tr ib u te d  to  th e  p r e d ic t io n  o f 
th e  HPR from 19 p e r  c e n t when th e  ACE alone  was used  to  1*7 p e r  c e n t 
when a l l  in d ep en d en t v a r ia b le s  were employed. The r e s u l t a n t  in c re a s e  
in  th e  va lue  o f r  were from ,1*7 to  .68 r e s p e c t iv e ly .
The SSHA appeared  to  be th e  most v a lu ab le  s in g le  p r e d ic to r  fo r  
th e  g rad es  b e s id e  th e  ACE i n  t h i s  s tu d y . The r e l a t i v e l y  low i n t e r ­
c o r r e la t io n  (an  r  o f  .18 ) betw een th e  SSHA and th e  ACE was accompanied 
by th e  somewhat h ig h  v a l i d i t y  c o e f f i c i e n t  o f ,1*7 betw een th e  SSHA and 
th e  HPR. From t h i s  i t  may be concluded  t h a t  th e  SSHA m easures t r a i t s  
which p la y  an im p o rta n t r o le  i n  academic success b u t which a re  n o t 
a s s e s s e d  by a s c h o la s t ic  a p t i tu d e  t e s t .  S ince th e  SSHA i s  an in v e n to ry  
more h e a v ily  lo ad ed  w ith  s ta te m e n ts  r e f e r r in g  to  a t t i t u d e s  and m oti­
v a t io n  r a th e r  th a n  s tu d y  h a b its  p e r  s e , i t  may be f u r t h e r  in f e r r e d  
t h a t  s tu d y  a t t i t u d e s  and m o tiv a tio n  a s  o p e ra t io n a l ly  m easured by th e  
SSHA p la y  a  s ig n i f i c a n t  p a r t  i n  p r e d ic t in g  c o lle g e  s u c c e s s .
T he S IB  se e m e d  t o  s l i g h t l y  b u t  p o s i t i v e l y  c o n t r i b u t e  t o  t h e  
p r e d i c t i o n  o f  t h e  HPR, w h ic h  m ay b e  e v i d e n c e d  b y  t h e  p e r c e n t a g e  c o n ­
t r i b u t i o n  o f  t h e  S IB  ( 8  p e r  c e n t )  t o  t h e  m u l t i p l e  R ( S e e  T a b le  V ) ,
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F u rth e r  com putation  re v e a le d  an R o f  .61 betw een th e  HPR and a  com­
b in a tio n  o f  th e  ACE and SSHA. T h is  va lue  may be  compared w ith  th e  
o r ig in a l  m u ltip le  R o f  .68 when a l l  v a r ia b le s  were employed. Thus, 
i t  may be t e n t a t i v e ly  concluded t h a t  th e  SIB, to  a  sm all d e g re e , 
accounted f o r  th e  v a ria n c e  o f  th e  HPR over t h a t  which was a lre a d y  
accounted  f o r  by th e  ACE and th e  SSHA, a lth o u g h  somewhat h igh  i n t e r -  
c o r r e la t io n s  between th e  ACE, SSHA, fn d  SIB ten d ed  to  reduce  th e  
p r e d ic t iv e  u se fu ln e ss  o f  th e  SIB when combined in  th e  b a t t e r y .
The r e l a t i v e l y  sm all amount o f sh rinkage  o f  th e  m u ltip le  
c o r r e la t io n  in  c ro s s - v a l id a t io n  may be though t to  in d ic a te  g e n e ra l 
adequacy o f th e  r e g re s s io n  e q u a tio n  d e riv ed  from  Sample 1 .  As to  
th e  va lue  o f  th e  m u ltip le  R o f  .68 a ls o  d e riv e d  from  Sample 1 , th e  
shrunken r  o f .65 o b ta in e d  from th e  c r o s s - v a l id a t io n  p rocedure  may 
w e ll be s u b s t i tu te d  f o r  i t  s in c e  th e  l a t t e r  v a lu e  seemed t o  re p re s e n t  
a  more r e a l i s t i c  p ic tu r e  o f  th e  g e n e ra l  s i t u a t i o n .
The h y p o th es is  t h a t  n o n -s te re o p a th s  would be s ig n i f ic a n t ly  
s u p e r io r  to  s te re o p a th s  in  t h e i r  HPRs appeared  to  be s u b s ta n t ia te d  
by th e  r e s u l t s . .  The m atching o f th e  two groups on t h e i r  ACE sc o re s  
presum ably excluded th e  p o s s i b i l i t y  th a t  th e  o b ta in e d  mean d i f f e re n c e  
of th e  g rad e s  m ight be due to  o r ig in a l  d isc re p an c y  o f th e  two groups 
in  terras o f  th e  academ ic a p t i tu d e .  T h erefo re , i t  may be f u r th e r  
c o n je c tu re d  t h a t  th e  in d iv id u a ls  who were conceived  o f a s  be ing  
a d a p tiv e , f l e x i b l e ,  m ature , and dem ocratic  i n  t h e i r  r e l a t i o n s  w ith  
o th e r  peo p le  appeared  to  be s u p e r io r  in  t h e i r  HPRs to  th o se  w ith  
com parable academic a p t i tu d e  who were conceived  o f  a s  be ing  imm ature,
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r i g i d  in  t h e i r  o u tlo o k , a u th o r i ta r ia n  in  t h e i r  r e la t io n s h ip s  w ith  
o th e r s .
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CH A PTER V
SUMMARY AND CONCLUSIONS
T he f i r s t  o b j e c t i v e  o f  t h e  p r e s e n t  s t u d y  w as  t o  e x a m in e  t h e  
e x t e n t  t o  w h ic h  t h e  s c o r e s  f r o m  t h e  SSHA a n d  t h e  S IB  w h en  c o m b in e d  
i n  a n  o p t i m a l l y  w e ig h t e d  b a t t e r y  w i t h  t h e  ACE, i n c r e a s e d  t h e  a c c u r a c y  
w i t h  w h ic h  a c a d e m ic  a c h ie v e m e n t  a s  m e a s u r e d  b y  t h e  HPR c o u l d  b e  p r e ­
d i c t e d .  F o r  t h i s  p u r p o s e ,  s c o r e s  o n  t h e  ACE, t h e  SSHA, a n d  t h e  S IB  
b y  200  m a le  f r e s h m e n  i n  A i r  S c i e n c e  I  c o u r s e  a t  L o u i s i a n a  S t a t e  U n i­
v e r s i t y  (S a m p le  1 )  w e re  o b t a i n e d .  S c o r e s  o n  t h e s e  t e s t s  w e re  e m p lo y e d  
a s  t h e  in d e p e n d e n t  v a r i a b l e s  i n  a  m u l t i p l e  c o r r e l a t i o n  p r o c e d u r e ,  
w i t h  h o n o r - p o i n t  r a t i o s  f o r  t h e  f i r s t  s e m e s t e r  o f  t h e  f r e s h m a n  y e a r  
a s  t h e  d e p e n d e n t  v a r i a b l e .  To c r o s s - v a l i d a t e  t h e  r e s u l t s  o b t a i n e d  
i n  S a m p le  1 ,  t h e  sam e d a t a  w e r e  o b t a i n e d  f o r  a n o t h e r  1 0 0  m a le  f r e s h ­
men a t  t h e  U n i v e r s i t y  (S a m p le  2 ) .
The ACE, t h e  SSHA, a n d  t h e  S IB  a c c o u n t e d  f o r  19  p e r  c e n t ,
20 p e r  c e n t ,  a n d  8 p e r  c e n t  o f  t h e  v a r i a n c e  i n  t h e  HPR r e s p e c t i v e l y ,  
w h i le  a  w e ig h t e d  c o m b in a t io n  o f  t h e  t h r e e  v a r i a b l e s  a c c o u n t e d  f o r  
il7  p e r  c e n t .  H iu s ,  t h e  SSHA a n d  t h e  ACE a p p e a r e d  t o  b e  t h e  m o s t u s e ­
f u l  p r e d i c t o r s  f o r  t h e  g r a d e s  i n  t h i s  s t u d y ,  w h i l e  t h e  S IB , th o u g h  
t o  a  s m a l l  d e g r e e ,  a c c o u n t e d  f o r  t h e  v a r i a n c e  o f  t h e  HPR o v e r  t h a t  
w h ic h  w as  a l r e a d y  a c c o u n t e d  f o r  b y  t h e  o t h e r  tw o  v a r i a b l e s .
T he  c o m b in a t io n  o f  v a r i a b l e s  y i e l d i n g  t h e  h i g h e s t  m u l t i p l e  
c o r r e l a t i o n  g a v e  a n  R o f  . 6 8 .  R c o r r e c t e d  f o r  s h r i n k a g e  w as , 67 .
T he  c r o s s - v a l i d a t i o n  p r o c e d u r e  y i e l d e d  a  s e r o - o r d e r  c o e f f i c i e n t  o f
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.6 5  b e tw e e n  t h e  c r i t e r i o n  a n d  t h e  w e ig h te d  sum o f  t h e  p r e d i c t o r s ,  
w h ic h  m ig h t  b e  i n t e r p r e t e d  t o  r e p r e s e n t  a  m ore r e a l i s t i c  p i c t u r e  o f  
t h e  p o p u l a t i o n  p a r a m e t e r  i n  g e n e r a l .  T he 12 p e r  c e n t  in d e x  o f  f o r e ­
c a s t i n g  e f f i c i e n c y  a f f o r d e d  b y  t h e  ACS a l o n e  w as i n c r e a s e d  t o  27 p e r  
c e n t  b y  i n c l u s i o n  o f  t h e  SSHA an d  t h e  S IB .
T h e  s e c o n d  o b j e c t i v e  o f  t h i s  s t u d y  w as t o  d e t e r m in e  t h e  r e l a t i o n ­
s h i p  b e tw e e n  a  p e r s o n a l i t y  v a r i a b l e  ( s t e r e o p a t h s  v s .  n o n - s t e r e o p a t h s )  
a s  m e a s u r e d  b y  t h e  S IB  a n d  t h e  s c h o l a s t i c  a c h ie v e m e n t  a s  m e a s u r e d  b y  
t h e  HPR. F o r  t h i s  p u r p o s e ,  t h e  s c o r e s  o f  t h e  S IB  o f  t h e  t o t a l  s a m p le  
w e re  u s e d  t o  s e l e c t  s t e r e o p a t h s  a n d  n o n - s t e r e o p a t h s ,  r e s u l t i n g  i n  
25 p a i r s  o f  s u b j e c t s  m a tc h e d  on t h e  ACE s c o r e s .  The d i f f e r e n c e  b e ­
tw e e n  t h e  m ean s  o f  t h e  HPRs o f  t h e  tw o  g r o u p s  w as .2 8 . A t  r a t i o  f o r  
t h e  d i f f e r e n c e  b e tw e e n  t h e  m eans w as 2 , 3 k ,  w h ic h  w as s i g n i f i c a n t  j u s t  
b e y o n d  t h e  5 p e r  c e n t  l e v e l  o f  c o n f i d e n c e .  T h u s , t h e  o r i g i n a l  h y p o ­
t h e s i s  t h a t  n o n - s t e r e o p a t h s  w o u ld  b e  s i g n i f i c a n t l y  s u p e r i o r  t o  
s t e r e o p a t h s  i n  t h e i r  HPRs se em e d  t o  b e  c o n f i r m e d  b y  t h e  r e s u l t s .
T h e  f i r s t  h y p o t h e s i s  o f  t h i s  s t u d y  -  t h a t  t h e  m a rg in  o f  e r r o r  
i n  t h e  p r e d i c t i o n  o f  a c a d e m ic  a c h ie v e m e n t  w o u ld  b e  a p p r e c i a b l y  d im i­
n i s h e d  b y  a d d in g  t h e  i n d i c e s  o f  n o n - i n t e l l e c t u a l  f a c t o r s  s u c h  a s  
s t u d y  h a b i t s ,  m o t i v a t i o n ,  a n d  p e r s o n a l i t y  t o  t h o s e  o f  s c h o l a s t i c  
a p t i t u d e  -  a p p e a r e d  t o  b e  s u p p o r t e d  b y  t h e  r e s u l t s  p r e v i o u s l y  p r e s e n t e d .  
I n  a s  m uch a s  t h o s e  c o n c e p t s  a r e  l i m i t e d  b y  t h e  o p e r a t i o n a l  d e f i n i t i o n s  
o f  t h e  t e s t s  e m p lo y e d  i n  t h i s  s t u d y ,  t h e  a p p l i c a b i l i t y  o f  t h e  c o n c l u s i o n  
t o  g e n e r a l  s i t u a t i o n  m u s t  b e  l i m i t e d  a c c o r d i n g l y .  The s i z e  a n d  com po­
s i t i o n  o f  t h e  s a m p le  u s e d  f o r  t h e  p r e s e n t  i n v e s t i g a t i o n  a l s o  p u t  a
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l i m i t i n g  f a c t o r  o n  m ore  c o m p re h e n s iv e  i n t e r p r e t a t i o n  o f  t h e  r e s u l t s .  
The r e l a t i v e l y  m o d e s t  s i z e  o f  t h e  o b t a i n e d  R m ay b e  t a k e n  t o  s u g g e s t  
t h a t  t h e r e  a r e  m any  o t h e r  a r e a s ,  t h e  e x p l o r a t i o n  o f  w h ic h  v r i . l l  b e a r  
f r u i t f u l  r e s u l t s  f o r  i n c r e a s i n g  t h e  e x t e n t  o f  t h e  p r e d i c t i o n .
The s e c o n d  h y p o t h e s i s  o f  t h e  p r e s e n t  s t u d y  -  t h a t  t h e  HPRs 
o f  n o n - s t e r e o p a t h s  w o u ld  b e  s i g n i f i c a n t l y  h i g h e r  t h a n  t h o s e  o f  
s t e r e o p a t h s  w i t h  c o m p a r a b le  a c a d e m ic  a p t i t u d e  -  s e e m e d  t o  b e  c o n ­
f i r m e d  b y  t h e  s t a t i s t i c a l  a n a l y s i s  o f  t h e  d a t a .  H e re  a g a i n ,  t h e  
sam e k in d  o f  c a u t i o n  m e n t io n e d  a b o v e  f o r  t h e  i n t e r p r e t a t i o n  o f  t h e  
r e s u l t s  a p p e a r e d  t o  b e  p e r t i n e n t .  T h e r e  i s  a l s o  a  p o s s i b i l i t y  t h a t  
o t h e r  p e r s o n a l i t y  d im e n s io n s  t h a n  t h o s e  i n c l u d e d  i n  t h e  p r e s e n t  
i n v e s t i g a t i o n  s u c h  a s  i n t r o v e r s i o n ,  d o m in a n c e ,  o r  s e l f - s u f f i c i e n c y ,  
p l a y e d  t h e i r  p a r t s  i n  a n  i n d i r e c t  way t o  a c c o u n t  f o r  t h e  m a n i f e s t e d  
d i f f e r e n c e  o f  t h e  HPR. I n  c o n c l u s i o n ,  i t  m ay b e  s a i d  t h a t  f u r t h e r  
r e s e a r c h  i s  n e e d e d  t o  c o n f i r m  t h e  h y p o t h e s i s .
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APPENDIX A 
RAW SCORES OF EXPERIMENTAL VARIABLES
j e c t  No. S IB SSHA ACE HPR AGE
00 76 1*8 76 2.5 17
01 k2 53 79 1 .7 18
02 U2 27 88 .7 16
03 111 29 32 1 .0 18
OU 55 29 19 .7 18
05 li5 26 76 1 .8 18
06 lil 13 7h *li 19
07 51 12 111 .8 18
08 81 52 79 2 .8 19
09 56 25 33 .9 18
10 77 39 73 l . l i 19
11 56 23 19 1 .0 18
12 53 26 1*8 .3 19
13 li9 38 27 2 .1 18
lU 58 33 51* l . l i 18
15 51i 32 58 1 .6 18
16 56 22 81* .5 18
17 lil* 31 80 1 .1 18
18 58 15 77 .8 18
1? U7 1*8 29 1 .6 18
20 li8 U7 . 83 1 .2 18
21 62 !i7 68 .9 18
22 - — — ••
23 li5 18 12 1 .1 18
2k 5o 22 16 2.1 19
25 105 Ii7 98 2 .2 18
26 57 Ii3 69 2.1 " 18
27 1*7 25 32 •ll 18
28 61 26 60 • 7 19
29 31* 29 96 1 .8 18
30 76 23 . 60 1 .2 19
31 76 61 81 2 .2 18
32 57 1*2 61* 1 .3 17
33 li9 23 li7 .6 18
3h 59 32 93 .7 18
35 ■ — — — • —
36 66 llO 85 1 .3 18
37 73 39 97 . 2.1 18
38 70 li3 95 1 .9 18
39 6ii li8 82 2.5 18
1*0 52 lili 81 2.0 19
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r j e c t  N o . S IB SSHA ACE .. HPR AGS
I l l 51* 27 1*7 .7 18
1|2 51 17 1*6 .7 18
1*3 73 59 13 .9 18
1*1* — — — — —
Ii5 - — — — —
1*6 l i l 35 80 1 .1 19
1*7 1*0 35 6 h 1 .1 18
1*8 1*5 37 29 .7 18
1*9 1*8 39 90 .8  . 18
5o 1*8 36 81 1 .9 18
51 68 37 50 .2 18
52 50 30 69 1 .1 18
53 69 1*3 23 - 1 .1 18
51* 53 1*2 100 2.1* 17
55 62 21 75 . 6 18
56 1*3 27 12 .2 19
57 51* 26 80 . 6 17
58 68 20 1*7 .7 19
59 31* 30 67 .9 18
60 63 1*2 1*3 2.7 17
6 l 50 31* 20 .3 19
62 1*6 1*5 93 1 .6 18
63 75 1*7 99 2 .9 18
61* 1*8 32 81 .1* 19
65 1*5 30 85 .3 18
66 26 27 16 .7 19
6 7 35 21 33 .8 18
68 51* 1 3 1*7 1 .0 18
69 71* 26 7 .1* 18
70 27 30 6 .5 18
71 61* 31 52 1 .0 19
72 , 32 1*6 26 .2 21
73 75 26 62 1 .1 18
71* 1*5 31* 69 .9 18
75 — — _ ' _ —
76 35 55 22 1.1* 19
77 75 25 98 2 .5 18
78 38 ll* 82 1 .3 18
79 61 1*2 11 '.8 18
80 1*5 36 82 1 .2 18
81 ..... 50 10 29 .6 16
82 63 33 69 1.1* 18
83 1*6 31* 67 .6 19
81* 62 1*2 8 i : 8 19
85 63 31* 90 1 .7 19
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ib je c t No. SIB SSHA ACE HPR AGE
86 52 16 82 .7 18
87 1*1* 32 89 2.1* 18
88 16 39 33 .8 18
89 31* 50 19 1 .1 16
90 — — _ ' — -
91 66 21 21* 1 .0 18
92 39 1*1* 16 .6 18
93 66 25 37 .8 18
9k 59 55 39 1 .3 18
95 1*5 1*9 85 l.l* 19
96 1*7 33 95 1.1* 18
97 71 1*9 99 2 .6 18
98 53 35 71 1 .1 18
99 52 31 27 .1* 18
100 1*2 18 32 .6 18
101 65 37 55 1 .2 19
102 — _
105 63 25 98 2 .2 18
lOi* 81* 30 82 1 .0 18
io5 79 30 88 .6  ■ 19
106 81 33 67 .9 16
107 85 1*2 91* 2 .5 18
103 1*8 15 55 1 . 1 16
109 5 i 11* 83 1 .5 16
110 1*8 H* 51* l.l* 19
111 1*5 1*3 1 .1* 19
112 37 28 62 .8 18
113 1*8 9 83 1 .2 19
111 51* 37 1*1 1 . 1 16
115 1*6 1*8 67 2 .1 18
116 - — • «.
117 17 31* 57 .5 18
118: 1*6 1*5 1*7 1 .9 18
119. 55 1*3 71* 1 .5 18
120 1*1* 21 69 .5 16
121 i 1*0 H* 35 .5 17
122 ■: 32 8 25 .1* 18
123 57 1*6 37 2 .1 18
121* 50 39 31* 1.1* 19
125 68 1*3 71* 1 .9 20
126 68 31 29 1 .0 19
127 ; 39 27 37 .6 16
128 •- 55 26 71 .3 18
129 79 39 51* 2 .1 18
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ib je c t  Ho. SIB SSHA ACE HPR AGE
130 39 22 61* 1 .0  ' 18
131 56 28 99 1 .5 18
132 60 39 60 .6 18
133 55 1*0 55 1 .5 19
131* — — - - —
135 1*7 21* 38 1 .9 17
136 - — - — -
137 - — — - -
138 61* 1*9 39 1 .8 18
139 79 1*5 12 1 .2 18
U*0 1*8 26 30 .5 18
11*1 51 1*6 52 1 .9 18
11*2 28 20 33 .1 18
11*3 62 19 27 1.1* 18
11*1* 67 26 1*7 .1* 18
11*5 76 27 11 1 .3 18
11*6 69 21* 12 1 .0 18
11*7 82 1*8 71 1 .2 18
11*8 1*5 16 26 0 .9 19
11*9 39 36 86 0 .9 18
150 31* 38 36 .1* 18
151 50 17 60 •1* 18
152 55 28 92 1 .7 19
153 1*3 21* 90 1 .1 16
151* 31* 18 1*1* 1 .1 18
155 58 56 1*1* . .8 19
156 38 11 28 .1* 19
157 57 23 29 .8 17
158 1*2 1*7 52 2 .0 19
159 H* 32 37 .5 19
160 33 1*2 1*3 .8 18
l 6 l 50 29 81* .6 18
162 — ' -. ••
163 68 29 62 1 .6 18
16U 66 51 91 2 .0 18
165 1*3 1*9 91 2 .7 16
166 1*0 30 1*3 .1* 18
167 62 1*1* 77 1 .9 19
168 59 55 87 2.1* ie
169 1*9 25 55 .1* 19
170 51 51* 58 1 .5 . 18
171 58 1*1* 87 1 .1 18
172 52 1*3 87 .9 18
173 71 27 21* .7 19
171* 1*8 18 69 1.1* 18
175 51* 27 35 .6  . 16
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i b j e c t  N o. S IB SSHA ACE HPR ACE
176 53 53 60 .9 19
177 53 39 25 1 .2 18
178 56 18 23 .7 18
17 9 23 32 13 1 .0 16
180 80 21* 96 2 .3 18
181 Ul 21* 1*8 .6 19
182 39 22 85 1.1* 18
183 - 51 33 11 .6 19
181* 69 2U 92 1 .6 19
185 U9 6 12 .3 18
186 27 33 33 .9 18
187 23 37 29 .9 18
188 1*7 37 60 2 .1 18
189 26 35 58 .7 18
190 51 21 87 1 .3 18
191 — — * _ —
192 61 29 65 1 .0 18
193 77 59 37 1 .8 18
191* 61* 27 1*8 . .5 19
195 76 1*3 79 1 .8 18
196 61 26 18 1 .3 18
197 1*6 36 37 .2 17
198 1*6 25 1*5 " 1 .7 19
199 1*6 25 52 .5 IS
200 57 1*8 79 2 .8 18
201 59 30 63 1 .3 19
202 76 1*9 91* 2 .9 18
203 25 25 71* 1 .9 18
201* 62 20 15 .6 19
205 1*6 16 68 .8 16
206 60 19 52 .9 18
207 63 1*6 68 1 .9 18
208 53 21 58 1 .3 18
209 - —
210 1*1 11* 92 1 .2 18
211 80 1*7 100 2 .8 16
212 —
213 59 1*3 80 1 .1 18
21U 58 29 17 .3 19
215 67 30 65 1 .1 18
216 30 38 50 1 .3 19
217 66 32 97 1 .9 18
218 60 31* 81* 1 .1 19
219 1*6 31 50 1 .6 18
220 83 38 79 .8 18
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S u b j e c t  N o. S IB  SSHA ACE HPR AGE
221 1*5 33 75 .1* i 18
222 63 58 1*3 2 .1 39
223 56 20 50 .3 ' 18
221* 50 70 20 2.1 18
225 66 1*2 80 1.1* 18
226 52 39 1*7 1 .0 18
227 70 1*6 71* 2 .6 18
228 63 1*1* 91 1 .3 18
229 70 51* 1*1* 1 .8 18
230 76 56 97 3 .0 18
231 35 32 61* .2 19
232 58 1*1* 93 2.1* 17
233 58 . 31*. 1*1 1.1 18
231* 1*8 1*9 81 2.0 19
235 31* 25 67 .7 19
236 65 1*0 23 ■ .3 18
237 53 12 68 1 .6 18
238 39 19 1*5 .7 18
239 56 37 37 .6 18
21*0 1*0 19 55 1 .0 18
21*1 1*9 29 1*3 .6 17
21*2 50 16 76 1 .1 19
21*3 61 1*1 86 2 .0 18
21*1* 1*2 29 60 2 .1 18
11*5 62 31 95 1 .8 19
21*6 56 37 51* .1* 18
21*7 - — — — —
21*8 53 38 52 .9 18
21*9 25 12 11 .2 18
250 50 15 52 .7 18
251 50 1*2 1*8 .6 19
252 56 37 87 1 .3 18
253 1*1 22 75 1 .3 16
251* 55 22 35 .3 18
255 50 33 15 .2 18
256 20 18 61* .5 18
257 36 1*5 1*8 1 .3 18
258 57 13 77 1.1 19
259 36 35 1*2 1 .9 19
260 53 23 89 .2 19
261 ■71* 26 21 .7 19
262 .67 25 1*1'' .5 18
263 59 26 31 .1* 18
261* 1*8 27 79 1 .0 18
265 -
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i b j e c t  No. SIB SSHA ACE HPR AGE
266 59 22 37 1 .6 19
267 59 31* 67 1 .1 18
268 61* 1*2 73- 2 .1 19
26? 22 31 16 .1* 18
270 1*5 1*8 22 .1 16
271 28 30 10 .5 16
272 k7 19 76 .7 16
273 26 36 33 .1 16
27k — — - — —
275 59 35 97 1 .7 17
276 56 33 1 .3 19
277 1*2 20 9 .3 16
278 53 1*9 35 1 .7 17
279 59 1*0 11* 1 .7 19
280 56 1*9 29 1 .6 18
281 50 26 30 1 .9 19
282 1*5 9 17 1 .3 19
283 62 36 87 , 1 .9 17
28U 75 12 10 .6 18
285 55 31 6U . 3 .0 18
286 36 33 63 1 .2 18
287 63 59 71 1 .8 18
288 51* 36 57 .3 19
289 56 29 93 1 .5 1R
290 35 36 71* 2 .1 18
291 55 11* 85 1 .1 18
292 61 18 79 .3 • 18
293 1*1 16 90 1.1* 17
29k 68 67 96 2 .7 18
295 — — - — —
296 1*6 2k 1*3 .5 18
297 55 26 20 .6 18
298 1*7 50 79 2 .8 18
299 - — — _
300 la 1*1 19 .7 19
301 57 la 72 1 .1 18
302 60 21* 28 7• I .....  ' 18
303 76 26 96 1 .8 19
301* 55 19 33 .6 16
305 82 21* 81 .8 19
306 66 28 38 1 .2 18
307 1*8 1*5 50 1 .1 19
308 1*9 25 87 .7 18
309 67 20 27 1 .1 18
310 68 57 81* 2 .8 17
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S u b j e c t  N o. S IB SSHA ACE HPR AGE
311 52 23 39 1.1 19
312 52 21 5 .6 18
313 32 55 37 1 .5 19
3UU 28 ■ 29 i l l .7 16
315 65 U3 87 1 .9 18
316 53 38 16 1 .0 18
317 60 60 l a l . l i 18
318 kh 52 9h 2.1* 17
319 35 26 13 .5 19
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